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The  year  1938  was  the  fifth  year  in  which  grasshoppers  were  collected 
in  typical  environments  in  the  several  States  included  in  the  annual  grass- 
hopper survey.  Data  from  the  1334,  1935,  1936,  and  1937  collections  were 
published  as  supplements  to  the  Insect  Pest  Survey  Bulletin  as  follows: 

Volume  14,  number  9;  Volume  16,  number  5;  Volume  17,  number  3;  and  Volume 
18,  number  6. 

The  present  paper  is  based  on  tabula/ted  data  from  collections  made 
in  21  States,  as  follows:  Arkansas,  Colorado,  Idaho,  Illinois,  Iowa,  Kansas, 

Michigan,  Minnesota,  Missouri,  Montana,  Nebraska,  Nevada.,  New  Mexico,  North 
Dakota,  Oklahoma,  Oregon,  South  Dakota,  Texas,  Utah,  Wisconsin,  and  Wyoming. 
Small  collections  were  made  in  the  State  of  Washington  but  not  of  sufficient 
size  to  be  included  in  this  report.  Over  196,000  specimens  were  taken  in 
the  common  crops  and  native  habitats  of  the  different  States.  These  speci- 
mens have  all  been  identified  and  recorded  as  to  the  numbers  of  each  species 
in  each  environment  and  these  data'  have  teen  recorded  for  each  State  as 
percentages  of  the  total  number  collected  in  a,  single  habitat.  The  identi- 
fication of  these  specimens  represents  an  immense  amount  of  work  and  the 
credit  for  this  goes  to  E„  E.  Skoog,  field  assistant,  who  has  had  charge 
of  this  work  for  the  last  2 years. 

It  has  been  explained  in  other  reports  that  there  are  imperfections 
in  the  survey  and  the  results  are  to  be  considered  only  in  a general  way. 
After  5 years,  a study  of  the  results  indicates  definitely  certain  trends  and 
changes  in  the  relative  abundance  of  the  different  species  which  have  been 
borne  out  by  field  observations. 

In  1937  Pi ssostelra  longipenni s in  the  Colorado-New  Mexico  area  held 
the  spotlight  of  interest  in  grasshopper  activities.  Again  in  1938  this 
species  aroused  a greater  interest  in  the  States  infested  including  larger 
areas  in  the  Panhandle  of  Texa.s.  Of  greater  import  for  the  entire  grass- 
hopper area,  however,  were  the  major  flights  of  Melanoplus  mexicanus , the 
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greatest  in  recent  history,  which  occurred  in  July  1938  in  the  northern 
Great  Plains  area.  These  developed  from  large  reservoirs  of  this  species 
which  hatched  out  in  numbers  ranging  from  1,000  to  10,000  per  square  yard 
in  idle  and  weedy  range  lands  adjacent  to  cropped  fields.  These  reservoirs 
were  located  in  large  areas  of  north-central  South  Dakota,  east  of  the 
Missouri  River,  such  areas  continuing  northward  into  North  Dakota  and  thence 
diagonally  northwestward  across  that  State  and  in  other  areas  in  the  south- 
western part  of  North  Dakota.  The  flights  were  to  the  northeast,  north, 
northwest,  and  some  south?/est,  infesting  new  territory  in  the  Red  River 
Valley  of  Minnesota  and  North  Dakota,  parts  of  northern  North  Dakota,  a re- 
infestation in  the  Mandan  to  Dickinson  areas,  including  the  Bad  Lands,  the 
eastern  half  of  Montana,  which  had  no  serious  infestation  to  begin  with;  a 
large  part  of  extreme  eastern  Wyoming;  and  the  Black  Hills  area  of  western 
South  Dakota* 

Nymphal  surveys  were  conducted  in  the  northeastern  quarter  of  South 
Dakota  from  May  7 to  July  2,  inclusive.  The  high  spots  of  the  trend  of  the 
grasshopper  populations  for  fields  and  field  margins  were  as  follows; 


Date  : Population  found  in — 

{ Field  ; Field  margin 

; Number  : Number 

« t 

May  7 : 5 : 35 

June  4 j 192  ; 260 

June  18 ; 190  : 245 

jjuly  2 ; 73  ; 119 


These  are  averages  of  all  the  observations  made  in  the  northeastern 
quarter  in  which  populations  as  high  as  1,500  per  square  yard  in  the  field 
were  recorded  in  some  places  between  June  4 and  June  18,  There  was  a general 
exodus  of  M.  mexicanus  from  this  area  the  last  week  of  June  and  the  first 
week  of  July,  This  is  evidenced  in  the  figures  from  the  nymphal  survey 
which  show  a sharp  decrease  of  population  between  June  18  and  July  2.  This 
would  have  been  more  marked  if  it  had  not  been  for  Melanoplus  dif ferentialis 
coming  in  about  this  time  and  holding  up  the  populations  to  a certain  extent. 

A similar  population  trend  in  eastern  Montana  was  as  follows: 


Date  ; Population  found  in — 

; Field  ; Field  margin 

; Number  : Number 

May  28 ; 10  : 83 

June  4 : 18  ; 44 

June  18 : 22  ; 80 

July  9 : 60  : 76 
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There  was  an  increase  in  average  populations  which  was  more  marked- 
in  a study  of'  the  individual  observations  where  counts  of  200  and  300  per 
square  yard  were  common  in  fields  having  only  5 per  square  yard  before  the 
grasshoppers  flew  in.  H.  B,  Mills,  State  entomologist  of  Montana,  has 
described  the  migrations  of  Li.  mexicanus  into  Montana  in  his  report, 

"Montana  Insect  Pests  for  1937  and  1938"  (Rpt,  27,  State  Ent.  Bull.  Mo.  368, 
pp.  12-16,  Jan.  1939').  This  description  is  based  on  observations  made  by 
Federal  and  State  men  connected  with  the  grasshopper-control  program  who 
were  cnecking  on  the  flights.  In  this  article  Mills  has  mapped  the  spread 
of  lu_  mexicanus  into  eastern  Montana.  Beginning  with  July  1 in  Wibaux, 

Fallon,  and  Carter  Counties,  the  crest  of  the  migration  moved  progressively 
westward  and.  northwestward  until  by  July  17  it  reached  into  Blaine,  Petroleum, 
and  Treasure  Counties,  or  a line  north  and  south  200  miles  west  of  the 
eastern  State  boundary.  Here  the  flights  termina.ted  and  it  is  in  this 
area  that  egg  deposition  was  the  heaviest.  These  migrations  also  extended 
north  into  Saskatchewan. 

The  small  farms  in  the  Black  Hills  of  South  Dakota  also  received 
their  share  of  these  migrants.  This  was  evidenced  by  the  high  egg  counts 
in  this  area.  All  of  the  eastern  counties  in  Wyoming  were  also  on  the  re- 
ceiving end  of  these  migrations.  In  Goshen  County  north  of  Torrington  the 
area  inva.ded  by  the  migration  of  M.  mexicanus  shows  egg  counts  of  4 to  16 
pods  per  square  foot  in  the  field  and  1 field-  of  29  pods  per  square  foot. 
Unless  conditions  unfavorable  to  grasshopper  development-  occur,  this  area 
in  1939  will  probably  produce  as.  heavy  populations  as  those  which  developed 
in  north-central  and  eastern  South  Dakota  in  1938.  If  this  happens  then 
large  flights  of  M.  mexicanus  can  be  expected  to  develop  in  this  area. 

The  other  area  where  heavy  egg  deposition  occurred  from  these  flights 
was  the  reinfested  section  in  the  region  north  and  south  of  a line  from 
Mandan  to  Medofa,  N*  Dak.  Egg  predators  reduced  the  number  of  good  eggs 
25  to  75  percent,  otherwise  this  would  have  been  the  most  heavily  infested 
of  all  the  areas.  Viable  egg  pod  counts  here  still  run  4 to  16  per  square 
foot. 

Egg  Survey  of  Range  and  Idle  Land  in 

the  Mel ano plus  mexicanus  Area  Proper 

As  a part  of  the  fall  gras shopper- egg  survey  ih  the  Northern  Great 
Plains  area  infested  by  M,  mexicanus,  a separate  survey  Was  made  of  the 
range  and  idle  land.  In  this  survey  only  egg  pods  of  this  species  were 
considered  insofar  as  it  was  possible  to  determine  their  identity  by 
superficial  inspection.  The  States  in  which  surveys  were  made  were 
Montana,  Worth  Dakota,  South  Dakota,  Wyoming,  and  the  western  part  of 
Nebraska.  Only  a few  examinations  were  made  in  Nebraska.  The  survey  was 
divided  into  two  parts,  one  being  done  as  a special  survey  made  by  R.  A. 
Roberts  and  the  other  as  a part  of  the  regular  crop  survey  made  by  the 
district  surveyors.  Mr,  Roberts  has  written  up  his  report  as  a separate 
project. for  comparison  with  the  reports  of  the  district  surveyors. 
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The  method  was  to  examine  at  least  10  1-square-foot  samples  of  sur- 
face soil  or  sod  and  record  the  number  of  M.  mexicanus  pods  found  therein. 

At  each  place  of  examination  an  average  number  of  pods  per  square  foot  was 
determined  and  recorded.  The  range  land  was  arbitrarily  divided  into  two 
parts.  The  one  part  was  called  adjacent  to  crop  and  included  all  range  land 
within  1 mile  of  crop  land.  The  other  was  designated  as  open  range  and  in- 
cluded all  that  which  was  recorded  as  beyond  the  1-mile  limit.  There  we re 
1,558  fields  and  range  areas  examined  in  both  surveys.  The  results  are 
compiled  in  tables,  which  are  self-explanatory.  So  far  as  possible  the 
number  of  pods  per  square  foot  were  recorded  for  the  cropped  fields  in  the 
vicinity  of  the  range  and  idle  lands . observed.  The  following  is  an  excerpt 
from  the  report  made  by  R.  A.  Roberts  summarizing  the  results  of  his 
"Survey  of  tile  Range  and  Idle  Lands  of  the  Northern  Great  Plains  Area  in 
Relation  to  Infestations  of  Melanoplus  mexicanus : 11 

"The  writer  made  a survey  of  this  territory  beginning  September  11, 
1938,  and  concluded  October  23.  Briefly,  the  survey  began  at  Glendive, 
Mont.,  extended  southeast  to  Sully  County,  S.  Dak.;  north  to  Bismarck, 

N.  Dak.;  northwest  to  Plentywood,  Mont.;  west  along  the  Canadian  border 
to  Opheim,  Mont.;  south  to  Torrington,  Wyo. ; east  to  Alliance,  Nebr. ; and 
north  to  Bowman,  N.  Dak.  Generally  speaking  the  infestation,  as  indicated 
by  egg  deposition,  was  lightest  in  the  eastern  pant  of  the  Dakotas,  increas- 
ing to  heavy  in  central  North  Dakota  and  being  very  heavy  along  the  Canadian 
line  and  in  eastern  Montana.  Two  heavy  areas  were  found  in  Wyoming — the 
Crook-Weston  Counties  area  and  the  Niobrara  area.  Idle  land  appeared  to 
be  infested  to  about  the  same  extent  as  crop  land,  although  the  figures 
are  not  so  conclusive  as  those  obtained  in  the  general  survey,  favored 
places  in  idle  land  consist  of  land  idle  about  2 years  where  black  prairie 
soil  has  settled  firmly.  Sandy  loam  is  also  favorable.  Eggs  are  frequent- 
ly deposited  under  last  season's  Russian- thi stle,  this  year's  Russian- 
tfcj  stle,  and  Amaranthus  (recumbent  form).  The  longer  the  land  lies  idle 
the  more  nearly  it  resembles  pasture  land,  being  marked  by  increase  in 
grasses  and  decrease  in  weeds.  This  should  lead  to  a corresponding  de- 
crease in  the  number  of  M.  mexicanus  eggs  found.  The  decrease  could  not 
be  expected  until  the  change  in  flora  has  occurred.  Range  land  adjacent 
to  crop  land  is  nearly  always  overrun  by  Russian- thi sties  and  it  is  fairly 
easy  to  find  egg  pods  under  these  weeds.  Low-growing,  bushy  sage  clumps 
were  found  to  be  favored  locations  and  many  egg  pods  were  found  under  sage 
plants.  Search  in  dense  sod  was  very  disappointing,  more  pods  being  found 
in  light  areas  of  bunchgrass  and  other  western  grasses.  On  open  range 
clumps  of  sage  and  occasional  weeds  appeared  to  be  the  best  places  to 
search  for  eggs.  An  open  range  area  of  unusual  significance  was  found  in 
the  piney-butte  area  in  Garfield  County,  Mont.,  between  Fort  Peck  and 
Jordan.  In  this  area  where  no  crops  were  present,  stops  were  made  every  5 
miles  with  average  egg  pods  as  follows;  0.4,  0.2,  0.8,  1.2,  and  0.2.  At 
one  of  these  stops  31  egg  pods  were  found  in  a single  1-foot-square  sample 
taken  under  a Russian- thi  stle  by  the  roadside,  but  this  sample  was  not 
counted.  Although  in  general,  egg  deposition  was  light  on  open  range, 
it  is  obvious  that  in  areas  of  heavy  adult  population  where  no  crops  are 
present  oviposition  will  necessarily  take  place.  It  is  suggested  that  in 
the  future  examinations  in  these  areas  be  made  in  sage  clumps  and  other 
favorable  locations." 
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Table  2. — Summary  of  1,558  cropped  fields,  idle  fields,  and  range  areas  sampled 
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In  addition  to  the  data  given  above,  323  fields  and  range  areas  in  cropped  land  adjacent  to  range  were  sampled, 
with  a total  mean  average  of  1.13  pods  per  souare— foot  sample. 


Table  3» — Grasshopper  egg  survey  in  idle  land  in  1938 
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Trixies  1 to  5 show  the  results  of  the  survey  with  Hr.  Roberts’ 
data  summarized  in  table  1,  and  tables  2 to  5 giving  a summary  of  all  the 
surveyors.  In  table  2 the  average  number  of  egg  pods  per  square  foot  in 
idle  lane1  is  1.08  and  in  cropped  land  adjacent  it  is  1.13,  showing  very 
little  difference.  In  range  land  there  is  very  little  difference  between 
the  average  infestations  in  open  and  adjacent  range  lands,  but  consider- 
able difference  between  any  of  the  range  and  the  cropped  or  idle  land. 

The  infestations  in  the  former  were  only  about  one-half  to  one- third  as 
great  as  in  the  latter.  The  figures  given  in  table  3 show  that  the  per- 
centages of  adjacent  crop-land  areas  falling  into  the  1 to  5 classes  of 
infestation  follow  very  closely  the  classification  of  idle  land.  Comparing 
such  a c 1 as  si  fi  cation  of  range  land  in  table  4 with  the  idle  land,  and 
cultivated  crop  in  table  3,  there  is  considerable  difference.  For  example, 

58  percent  of  the  range  can  be  considered,  as  "noneconomic,"  or  class  1,  as 
it  pertains  to  the  migratory  species  M.  mexicanus  and  its  effect  on  crop 
land  in  the  immediate  vicinity.  Only  25  percent  of  the  idle  land  and.  28 
percent  of  the  crop  falls  in  this  category.  In  the  class  2,  or  "light," 
classification  there  falls  25  percent  of  the  range,  20  percent  of  the  idle 
land,  and.  16  percent  of  the  crop  land;  in  the  class  3,  or  "threatening," 

10  percent  of  the  range,  23  percent  of  the  idle  land,  and.  23  percent  of 
the  crop;  in  the  class  4,  or  "severe,"  4 percent  of  the  range,  20  percent 
of  the  idle  land,  and  19  percent  of  the  crop  land.  In  tho  class  5 or 
"very  severe,"  3 percent  of  the  range,  12  percent  of  the  idle  land,  and. 

14  percent  of  the  crop  laud.  This  is  all  based  on  the  number  of  areas 
and.  ficld.s  examined. 

From  the  standpoint  of  estimating  control  needs  on  idle  land.,  it 
could  be  considered  the  sane  as  wheat  stubble  land,  where  in  the  average 
percentage  of  infestation  for  a county  was  applied  to  the  total  idle  land 
acreage.  Where  infested,  the  egg  pods  of  M,  mexicanus  are  distributed, 
throughout  the  field  in  a similar  manner  to  wheat-stubble  infestations 
and  there  would,  be  little  or  no  chance  of  their  being  plowed  under  before 
hatching. 

In  dealing  with  range  land,  there  was  no  criterion  for  making  estimates 
of  bait  needs;  therefore,  in  table  5 a table  of  percentages  of  range  areas 
falling  into  each  of  the  five  classes  of  infestation  was  set  up  for  each 
State.  This  was  based  on  the  actual  numbers  of  areas  examined  in  each  State. 
Applying  these  percentages  to  the  total),  acreages  of  range  land  in  each  State, 
classified  the  range  loud  acreage  into  the  five  cla.sses  of  inf cstation. 

From  general  observations,  major  migrations,  whether  by  leg  or  wing,  of  M. 
mexicanus  to  crop  land,  from  range  land  in  1938  occurred  in  areas  where  the 
egg  pods  averaged  over  1 pod  per  square  foot,  which  means  above  a class  3 
or  "threatening"  infestation.  Therefore,  any  extra  poisoned,  bait  needed 
for  protection  from  range  land  could  bo  estimated  by  considering  the  acre- 
ages falling  into  the  class  4 and.  class  5 infestations.  For  the  entire 
area  this  means  a total  of  6,139,835  acres,  which  is  6 percent  of  the 
entire  range  area..  It  is  also  believed,  that  only  class  5 infestations 
with  egg  pods  numbering  above  2 per  square  foot  will  produce  major  flights 
to  distant  areas.  Some  1,977,115  acres  come  into  this  classification. 
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In  the  North  Dakota  and  South.  Dakota  areas  of  most  severe  infesta- 
tion, wherein-  the  great  flights  of  July  1938  originated,  the  number  of  egg 
pods  in  the  1937  fall  survey  averaged  from  2 to  6 per  square  foot,  with  an 
occasional  field  averaging  from  10  to  15  pods.  These  numbers  of  egg  pods 
at  an  average  of  20  eggs  per  pod  would  theoretically . produce  from  300  to 
1,000  nymphs  per  square  yard  over  large  areas  and,  in  some  instances,  from 
1,500  to  3,000  per  square  yard.  Estimated  populations  were  reported  as 
high  as  8,000.  For  every  1 field  of  egg  pods  at  the  above  rates,  the 
active  hoppers  hatching  from  these  places  could  spread  over  6 to  60  times 
the  area  of  the  original  breeding  ground  at  a population  of  50  per  square 
yard.  With  many  places  like  those,  it  is  no  wonder  that  the  large  flights 
developed  and  similar  areas  located  in  the  1938  survey  might  again  produce 
major  flights.  Although  populations  of  M.  mexicanus  in  Michigan,  Wisconsin, 
Iowa,  and  more  eastern  States  may  sometimes  equal  those  in  the  Western 
Plains  area,  they  do  not  seem  to  develop  the  migratorial  habit  to  the  ex- 
tent that  plains  grasshoppers  do.  This  greatly  reduces  the  hazard  from 
this  species. 


The  Dissostelra  longipennis  area 

On  the  Western  Plains  Dlssosteira  longipenni s moved  out  to  the  more 
eastern  and  southeastern  plains  area,  of  Colorado,  spread  over  a wider  area 
in  the  Panhandle  of  Texas,  remained  in  about  the  same  general  area  in 
northeastern  New  Mexico,  occurred  on  the  range  land,  also  in  the  extreme 
northwestern  third  of  the  most  western  county  in  the  Panhandle  of  Oklahoma, 
and  is  also  an  important  crop  hopper  in  the  rest  of  the  Panhandle  area. 

Here  the  eggs  of  this  species  have  been  found  along  field  margins,  in  wind- 
blown sand  ridges,  and  in  the  listed  rows  of  sorghum.  When  egg  pods  of 
D.  longiipenni s occur  in  numbers  over  1.5  pods  per  square  foot  they  are 
usually  in  definite  egg  beds  that  are  sometimes  noticeable  and  sometimes 
not.  These  beds  run  from  1 to  100  acres  in  size.  Some  egg  deposition 
occurs  between  the  beds  but  the  numbers  of  pods  are  usually  1 or  less  per 
square  foot.  For  the  most  part  the  egg  beds  show  severe  damage  to  the 
grass  cover,  with  the  grass  eaten  short  by  ovipositing  females.  Spotting 
these  egg  beds  is  essential  for  good,  efficient  control  of  this  species. 

One  ranch  of  5,000  acres  in  Union  County,  N.  Hex.,  had  already  marked  36 
beds  of  3 to  10  acres  in  size.  It  is  believed  that  approximately  6 per- 
cent of  the  general  D.  longipenni s area  contains  some  egg  pods,  with  con- 
centration on  about  a third  of  this.  In  the  regular  egg  survey  it  is  im- 
possible to  locate  nearly  all  the  egg  beds  and  determine  their  acreage. 

Only  the  general  areas  of  infestation  can  be  defined  and  the  acreages  of 
these  determined.  For  the  entire  D.  longi pennis  area  this  amounted  to 
11,217,200  acres  in  the  1938  survey. 

Species  with lesser  migratorial  tendencies 

Attention  is  called  to  the  map  entitled,  "General  Distribution  of 
Economic  Grasshoppers  1938  Survey,"  where  symbols  arc  used  to  denote  the 
different  species.  Melanoplus  diff orcntiali s is  the  most  abundant  in 
southeastern  South  Dakota,  eastern  Nebraska.,  and.  western  Iowa.  In  Texa.s 
it  is  the  dominant  crop  hopper  other  than  D.  longipenni s.  From  the  survey 
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it  appears  that  this  species  is  definitely  building  up  in  the  south-central 
part  of  South  Dakota,  where  in  1931  it  destroyed  a large  portion  of  the 
crop  in  30,000  square  miles*  In  the  egg  survey,  egg  pods  numbered  as  high 
as  150  per  square  foot  in  some  places  along  field  margins. 

1.1  elano plus  bivi ttatus  is  an  important  species  scattered  throughout 
the  G-rea.t  Plains  States,  but  most  numerous  in  parts  of  South  Dakota,  Wyoming, 
Colorado,  and  Nebraska. 

II  elano  plus  packardii  was  rated  as  second  in  importance  in  most  places 
where  II.  meric  anus  was  so  numerous.  Some  of  these  may  have  been  M.  f oedus, 
which  is  hardly  distinguishable  from  H.  packardii . Both  of  these  species 
are  noticed  profusely  throughout  the  Great  Plains  States  in  environments 
typically  II.  mexicanus.' 

I.ielanoplus  femur- rub  rum  is  most  prominent  in  parts  of  Iowa,  Wisconsin, 
Minnesota,  Wyoming,  Idaho,  Utah,  and  Washington.  It  is  the  dominant  species 
in  the  irrigated  alfalfa,  of  Idaho  and  Utah.  Its  distribution  is  very  gen- 
eral. 

Camnula  pellucida  is  very  important  in  localized  areas  in  Nevada, 
Oregon,  Washington,  and  Michigan.  In  the  fall  of  1938  it  reached  its 
greatest  abundance  in  Nevada,  where  350  pods  per  square  foot  were  recorded 
at  1 stop. 

Aeoloplus  turnbullii , a.  common  species,  was  recorded  as  dominant 
in  foui’  or  five  counties  in  the  extreme  western ‘part  of  Kansas.  It  is  an 
important  species  in  sugar  beets.  Last  spring  it  was  found  hatching  in- 
considerable numbers  along  the  edges  of  fields  in  the  irrigated  sections 
around  Garden  City,  Kans. , and  elsewhere.  It  is  unusual  for  this  species 
to  be  of  such  economic  importance. 

There  were  other  species,  such  as  Aulocara,  clliotti,  Agencotcttix 
deorum,  Brachy stola  magna,  Pi ssosteira  Carolina,  D.  spurcata,  Oedaleono tus 
enigma,,  Schi stoccrca  sp. , and  others  recorded  as  numerous  and  important  but 
not  to  the  extent  of  those  already  discussed. 

The  map  has  its  limitations,  because  the  subject  matter  is  presented 
in  such  a graphic  manner.  The  'dominant  species  is  considered  first  in  the 
distribution,  and  the  second  in  importance  is  shown  occasionally.  Where  two 
or  more  species  are  of  equal  importance  they  are  shown  by  an  equal  number 
of  each  of  their  symbols.  Rcla.tive  abundance  is  but  roughly  indicated  in 
tho  numbers  of  each  symbol  and  the  nap  should  not  bo  taken  too  literally. 

Effect  of  weather  on  the  1938  nymphal  population 

In  all  of  the  heavy  rain  areas  of  ca.stcrn  Kansas  and  Nebraska,  most 
of  Missouri,  Iowa,  Illinois,  and  Wisconsin  nymphal  populations  wore  kept 
down  during  the  whole  of  tho  nymphal  season  because  of  rains.  In  many 
instances  the  infestations  on  the  breeding  grounds,  which  were  mostly 
field  margins,  were  reduced  from  50  to  80  percent  of  tho  original  popula- 
tion. No  movements  into  the  adjoining  fields  were  recorded  at  such  places. 
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In  the  entire  area  mentioned,  reductions  in  the  grasshopper  potential  aver- 
aged from  25  to  50  percent. 

Effect  of  egg  predators  on  the  infestations 

In  most  of  the  M.  nexicanus  area  proper  egg  predators,  especially 
heefly  larvae  ( Bombyliidae ) have  reduced  the  number  of  good  eggs  20  to  75 
percent,  as  recorded.  The  heefly  occur  in  the  greatest  numbers  in  western 
Forth  Dakota  in  the  vicinity  of  Dickinson.  They  are  not  as  numerous  out- 
side of  the  four  M.  moxicanus  States  as  you  go  southward.  Table  6 is  a 
summary  by  States,  of  records  made  of  the  average  number  per  square  foot 
of  each  of  the  three  egg  predators  found  during  the  survey.  These  records 
wore  neither  uniformly  kept  nor  regularly  recorded,  so  it  was  with  difficul- 
ty that  any  semblance  of  a summary  table  was  made.  Blister  beetle  larvae 
were  most  important  in  Wyoming,  Forth  Dakota,  Colorado,  Febraska,  and  Iowa, 
as  recorded  in  the  survey  notes.  Carabid.  larvae  were  generally  numerous 
only  in  Iowa. 

In  the  most  severely  infested,  areas  of  eastern  South  Dakota  in  1938 
where  populations  of  active  hoppers  numbered  in  the  thousands  per  square 
yard,  the  egg  reduction  by  egg  predators  during  the  fall  and  winter  of  1937 
and  1938  amounted  to  less  than  10  percent.  In  the  Dickinson,  F.  Dak.,  area 
1 flax  field  averaged  8 pods  per  square  foot  altogether,  with  6 of  those 
wholly  or  partially  destroyed  by  beofly.  If  it  were  not  for  the  becfly, 
the  8 pods  per  square  yard  would  theoretically  produce  about  1,500  nymphs  per 
square  yard,  which  would  equal  some  of  the  populations  found  in  eastern 
South  Dakota  in  June  1938.  With  the  75-pcrccnt  destruction  of  eggs  by 
becfly,  as  observed,  the  population  cannot  possibly  number  over  350  per 
square  yard.  This,  of  course,  is  still  a heavy  population  but  not  uncommon 
in  local  outbreaks  where  in  the  past  large  migration  has  not  been  the 
fe„ctor  that  it  was  in  July  1938.  In  other  words,  the  enormous  numbers 
of  grasshoppers  found  in  the  summer  of  1938  will  not  be  so  general  or  over 
so  wide  an  area  in  1939.  Furthermore,  the  Forth  Dakota-Montana  areas  arc 
old  established  grasshopper  areas  and  egg  predators,  especially  beefly, 
are  also  well  established.  This  probably  accounts  for  their  abundance  in 
these  places.  It  is  also  believed  that  with  increased  numbers  of  eggs  . 
comes  a greater  chance  of  egg  predators  finding  the  eggs  and  this  includes 
skunks,  field  mice,  horned  larks,  or  any  other  creature  that  will  feed  on 
grasshopper  eggs  when  it  cones  across  them.  There  must  be  some  degree  of 
chance  in  the  finding  of  egg  pods  by  all  these  egg  predators,  and  by  in- 
creasing the  number  of  eggs  not  only  is  the  chanco  of  finding  them  increased 
but  the  numbers  of  those  taking  part  in  the  egg  destruction,  other  than 
insect  predators,  is  also  increased.  Therefore,  the  end  result  would  be 
the  product  of  the  increased  chance  times  the  increased  numbers  of  predators 
taking  part  in  the  egg  destruction.  For  example,  in  light  infestations  a 
skunk  or  lark  may  accidentally  dig  up  a pod  but,  where  the  infestations 
arc  heavy  and  the  pods  numerous  and  congregated,  a single  animal  would 
feed  on  a much  greater  number  of  eggs  and  actually  look  for  then.  This  all 
adds  up  to  the  fact  that  grasshopper  populations  do  get  cut  down  enormously, 
often  suddenly. 
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ARKANSAS 


This  is  the  second  year  in  which  collections  were  made  in  Arkansas 
during  the  adult  survey.  There  were  651  specimens  collected  in  4 
environments  in  which  9 species  were  represented.  The  dominant  species 
is  I.Ielanoplus  dif  f erentiali  s,  with  M.  f emur-  rub  rum  second  in  numbers. 
Fifty-one  percent  of  the  total  specimens  collected  were  nymphs,  which 
probably  were  either  first-generation  M.  femur-rubrum  or  second-generation 
M.  meric anus.  In  the  1937  collections  LI.  mcxicanus  was  dominant,  with  II. 
diff erentiali s second  in  numbers  and  M,  f emur-rubrun  third.  Hatching 
began  in  March  and  continued  throughout  May  and  June.  The  worst  infesta- 
tions are  in  the  counties  along  the  Mississippi  Pdvcr. 


£ 
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ARKANSAS 

The  percentages  of  individuals  of  the  various  species  present  in 
Arkansas,  arranged  according  to  crops  infested,  are  summarized  as  follows: 


Alfalfa 

Percent 

Corn  Percent 

1. 

I.lelanoplus  diff crentialis 

58 

1. 

I.lelanoplus  diff  crentialis 

62 

2. 

II.  mexicanus 

5 

2. 

Schistocerca  americana 

10 

3. 

II.  femur -ruhrum 

3 

3. 

Hippiscus  rugosus 

3 

A 

♦ 

Sy rhul a,  adni  r ahi  1 i s 

2 

4. 

Dissostcira  Carolina, 

r~7 

o 

5. 

Schistocerca  americana. 

1 

5 

Other  species  and  uni  dent. 

0 

6. 

Other  species  and  uni dent 

. 0 

6. 

lymphs 

22 

7. 

Eynphs 

31 

Cotton 

Grasses,  mi sccllancous 

1. 

He 1 ano plus  di  f f or ent i al i s 

47 

1. 

Mel ano plus  femur- ruhrum 

12 

2. 

II . f emur-  ruh  rum 

15 

2. 

M.  differentials 

11 

3. 

Schistocerca  americana. 

6 

3. 

Syrhula  admirahilis 

7 

4. 

II.  mexicanus 

p 

40 

4. 

Schistocerca  americana 

2 

5. 

Syrhula  admirahilis 

1 

5. 

Chortophaga  viridifasciata 

1 

6. 

Other  species  and  uni dent 

. 0 

6 . 

Other  species  (2)  and  uni  dent. 

1 

7. 

hymphs 

29 

7. 

Eymphs 

66 

Summary 

Percent 

1.  riel ano plus  differential! s 30 

2.  M#  femur -rut)  rum  10 

3.  Syr  hula  acimiraoilis  4 

4.  Schistocerca  americana  3 

5.  M.  mexicanus  1 

6.  Other  species  and  unident.  1 

7.  %mphs  51 
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COLORADO 


.This  is  the  fourth  year  in  which  collections  were  made  in  Colorado 
during  the  adult  survey.  In  the  1938  survey  10,278  specimens  were  collected 
in  10  different  environments.  Disregarding  Dissosteira  longipenni s in  the 
southeastern  quarter  of  the  State,  there  were  6 species  of  major  importance. 
Ivlelanoplus  mexicanus  was  first,  at  16  percent  of  the  total  number  collected; 

M.  differential is  and  M,  femur- rubrum  both  at  11  percent;  M.  blvit talus  at 
10  percent;  M.  lakinus  at  8 percent;  and  Aeoloplus  turnbullii  turnbullii  and 
A.  turnbullii  brune ri  together  at  6 percent.  On  the  range  land  M.  mexicanus 
was  the  most  numerous  species  other  than  D.  longipenni s.  It  was  also  dominant 
in  small  grain,  corn,  sorghums,  and  restoration  or  idle  land.  There  is  no 
doubt  that  p-.  mexicanus  has  increased  in  relative  numbers  in  1938  over  some 
of  the  other  species,  although  there  is  no  marked  change  in  the  relative 
abundance  of  the  important  species. 

Hatching  of  D.  longipenni s was  first  observed  on  April  29,  and  II. 
di f f e rent i al i s and  M.  bivi ttatus  about  May  15,  continuing  until  the  last 
week  of  June.  Flights  of  D.  longipenni s began  the  last  week  of  June  and 
continued  until  about  the  first  of  October.  The  general  movement  was  east- 
ward, and  the  1938  surveys  indicate  that  the  infestations  are  again  occupy- 
ing about  the  same  areas  as  in  1937.  The  hopper  infestations  in  crops  are 
as  heavy  or  heavier  in  the  irrigated  sections  in  the  1938  fall  survey  as 
they  were,  in  the  1937  survey.  Notwithstanding  a.  conservative  estimate  of 
a population  reduction  of  75  percent  for  D.  longipenni s during  the  1938 
season,  the  problem  still  remains  about  the  same.  The  explanation  for  this 
lies  in  the.  fecundity  of  the  gras  shoppers.,  which  enables  them  to  build  up 
again  within  one  season.  About  4,500,000  acres  is  included  in  the  general 
areas  of  the  D.  long! pennis  infestations. 


Distribution  by  species  of  10,278  specimens  collected  in  Colorado,  expressed  in 
percentage  of  total  numbers  collected  in  each  habitat 
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COLORADO 

The  percentages  of  individuals  of  the  various  species  present  in  Colorado, 
arranged  according  to  crops  infested,  are  summarized  as  follows:  . 

Small  grain  Percent  Alfalfa  Percent 


1.  Melanoplus  mexicanus 21 

2.  M.  bivittatus 12 

3.  M.  different! ali st 10 

4.  M.  lakinusT 7 

5.  M.  femur- ruh rum 6 

6.  37  other  sp.  and  unde t. 40 

7.  Nymphs 4 

Corn  and  sorghums 

1.  Melanoplus  mexicanus 22 

2.  M.  different! alis-T--r 18 

3.  M.  hivittatus 13 

4.  M,  foedus  foedusr- 9 

5.  Aeoloplus  turnbullii  bruneri 6 

6.  20  other  sp.  and  undet. 29 

7.  Nymphs 3 

Beans 

1.  Melanoplus  differential! s 21 

2.  M.  mexicanusT 19 

3.  Hesperotettix  speciosus 12 

4.  M.  packardii 12 

5.  M.  bivitattus 10 

6.  11  other  sp. 24 

7.  Nymphs 2 

Restoration  (wee dy ) 

1.  Melanoplus  mexicanus 20 

2.  Aeoloplus  turnbullii  bruneri 12 

3.  M.  femur-rubrum 11 

4.  M.  lalcinus 11 

5.  M.  bivit tabus 8 

6.  41  other  sp.  and  undet. 37 

7.  lymphs 1 


1.  Melanoplus  femur-rubrum — ^ ' 20 

2.  M,  differential! s 14 

3.  M.  mexicanus-' ' 14 

4.  M.  bivittatus 1 13 

5.  M.  lakinus-r: 10 

6.  23  other  sp.  and  undet. 10 

7.  Nymphs 10 

Sugar  beets 

1.  Melanoplus  differential! s ' 31 

2.  li.  bivittatus ' 18 

3.  M.  femur-rubrum 13 

4.  M.  lakinus ' 10 

5.  Aeoloplus  turnbullii  bruneri 8 

6.  14  other  sp.  and  undet, 11 

7.  Nymphs 9 

Range 

1.  Melanoplus  mexicanus 21 

2.  Aeoloplus  turnbullii  bruneri 12 

3.  M.  foedus  foedus 9 

4.  M.  angustipenni  s 6 

5.  Aulocara  elliotti 4 

6.  41  other  sp.  and  undet. 38 

7.  Nymphs 10 

Bottom  grass 

1.  Melanoplus  femur-rubrum 13 

2.  Phoetaliotes  nebrascensis 11 

3.  M.  mexicanus 8 

4.  M.  bivittatus 7 

5.  Bo  ope  don  nubilum 7 

6.  28  other  sp.  and  undet. 52 

7.  ifymphs 2 
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COLORADO  (Cont’d). 


Mountain  meadow 


Percent 


. Cannula  pellucida 26 

. Melanoplus  occidentalis 12 

3.  Trachyrhachi  s kiowa  kiowa 8 

4.  M.  nexicanus 6 

5.  Dissosteire,  longipennis 6 

6.  13  other  sp.  and  undet. 28 

7.  Hymphs 14 


Pi  eld  nargin 


1.  Melanoplus  lakinus 25 

2.  M.  f error- rubrun • IS 

3.  M.  bivittatus 6.5 

4.  M.  dif ferentiali  s 6 

5.  M.  packardii 5 

6.  24  other  sp. 41 

7.  Rynphs 0.5 


Mi scellaneous 


1.  Melanoplus  dif  ferentiali  s- 

2.  M.  bivittatus 

3.  M,  lakinus 

4.  M.  nexicanus 

5.  Ifynphs 


Grand  total 

1.  Melanoplus  nexicanus 

2.  M.  dif ferentiali s 

3 . M . f enur  - rub  run 

4.  M.  bivittatus 

5.  M.  lakinus 

6.  60  other  sp.  and  undet. 

7.  Eynphs 


Percent 


59 

27 

8 

2 

4 


16 

11 

11 

10 

8 

36 

8 


IDAHO 


This  is  the  first  year  that  collections  were  made  in  Idaho  during 
the  adult  survey.  For  the  most  part,'  the  collections  were  confined  to 
an  area  where  the  natural  vegetation  was  originally  sagebrush  designated 
as  the  northern  desert  shrub  area.  The  most  important  sagebrush  is 
Artemi sia  tridentata,  which  ranges  in  height  from  2 to  7 feet.  Other 
common  plants  are  little  rabbitbrush  (Chry sothamnus  stenophyllus) , match- 
weed  (Gutierrezia  sarothrae).  and  others.  One  of  the  most  common  grasses 
is  an  introduced  annual  brome,  Bromus  tectorum,  commonly  called  downy 
bromegrass.  Crops  are  mostly  in  irrigated  sections  with  seed  alfalfa,  a 
most  important  crop.  This  suffers  from  invasions  from  the  adjacent  range- 
land grasshopper  infestations,  even  when  such  inf estations  are  comparatively 
light. 


lie  lano  plus  femur- rub  rum  was  the  dominant  species  in  the  305  speci- 
mens collected.  A collection  of  this  size  for  a State  is  too  small  upon 
which  to  base  any  conclusions.  M.  mexicanus  formed  half  of  a small  collec- 
tion made  in  alfalfa.  Hatching  began  the  first  week  of  Hay  and  subsequent 
unfavorable  weather  conditions  delayed  and  prolonged  it.  Infestations 
originated  to  some  extent  in  downy  bromegrass.  Infestations  are  on  the  in- 
crease and  follow  the  irrigated  farm  areas. 


Distribution  ~b.y  species  of  305  specimens  collected  in  Idaho,  expressed,  in  percentage  of  total 

numbers  collected  in  each  habitat 
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IDAHO 


The  percentages  of  individuals  of  the  various  species  present  in  Idaho, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 


Idle  land  Percent 

1.  Oedaleonotus  enigma 41  1. 

2.  Melanoplus  mexicanus 37  2. 

3.  M.  foedus  foedua 7 3. 

4.  M.  devastator r — 5 4. 

5.  Dissosteira  Carolina 2 5. 

6.  Other  species  (3)  and  unident. — 8 6. 

7.  Kymphs 0 7. 

Meadow,  pasture,  and  hay 

1.  Melanoplus  femur -rub  rum 50  1. 

2.  Chortippus  longicornis 26  2. 

3.  Camnula  pellucida 18  3* 

4.  Melanoplus  mexicanus 5 4. 

. M.  devastator 1 5. 

. Other  species 0 6. 

7.  Ifynphs 0 


Alfalfa  Percent 


Melanoplus  mexicanus 50 

Camnula  pellucida 22 

Melanoplus  foedus  foedus 12 

M.  f emur-ruhrum 7 

M.  hivittatus 5 

Other  species  and  undeter. 4 

Hymphs . 0 

Dry  swamp 

Melanoplus  f emur-ruhrum 40 

Camnula  pellucida 32 

Chortippus  longicornis 24 

Melanoplus  hivittatus 4 

Other  species 0 

Nymphs 0 


Summary 

Percent 

1.  Melanoplus  femur- rub  run 33 

2.  M.  mexicanus 20 

3.  Cannula,  pellucida 18 

4.  Chortippus  longicornis 16 

5.  Oedaleonotus  enigma 8 

6.  Other  species  and  uni  dent.-  5 

7.  Hynphs 0 
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ILLINOIS 


This  is  the  first  year  in  which  collections  were  made  in  this  State 
during  the  adult  survey.  The  original  natural  vegetation  areas  of  Illinois 
were  the  tail-grass  prairies  and  the  oak- hickory  southern  hardwood  forest 
along  the- rivers  and  streams.  As  in  Iowa,  and  other  tail-grass  prairie 
Stales,  the  original  vegetation  areas  have  "been  changed  hy  the  introduction 
of  agriculture  and  attendant  changes  in  topography  and  flora.  As  a rule, 
grasshoppers  do  not  flourish  to  the  extent  they  do  out  West  in  the  Great 
Plains  States.  There  were  5,539  specimens  collected,  representing  some 
24  species  in  8 different  environments.  Uelanoplus  femur -rub  rum  was  the 
most  important  species  in  all  the  environments,  with  the  exception  of 
cornfields  and  waste  places.  In  the  latter,  M.  diff erentialis  was  dominant. 
For  the  entire  State  collection,  If.  f emur-ruhrum  was  first  in  numbers  at 
21  percent;  LI.  diff  erentialis  second  at  9 percent;  and  M.  mexicanus  third 
at  6 percent. 

A small  percentage  of  hatch  had  occurred  in  the  southern  part  of 
the  State  hy  the  first  of  May.  Frequent  heavy  rains  retarded  hatching 
and  reduced  populations  so  that  damage  was  negligible  in  almost  every 
county.  Some  late  damage  occurred  from  adults.  There  are  two  areas  of 
infestation;  one  in  the  northern  tier  of  counties  and  one  in  the  mid- 
western  pent  of  the  State.  Normal  rainfall  conditions  will  probably  hold 
these  in  check. 
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ILLINOIS 


The  percentages  of  individuals  of  the  various  species  present  in 
Illinois,  arranged  according  to  crops  infested,  arc  summarized  as  follows: 


Graded  roadside  Percent 


1.  Melanoplus  f emur-ruhrum 21 

2.  M.  dif ferentialis 9 

3.  M.  mexi  canus 2 

4.  Syrbula  admirabilis 1 

5.  Schistocerca  a,  americanar 1 

6.  15  other  species 66 

lymphs  - 60 


Pasture  grassland 


1.  Melanoplus  femur- rub  rum 13 

2.  Syrhul'a  admirabili  s 5 

3.  M.  mexicanus 4 

4.  Orphulella  speciosa 3 

5.  M.  differentialis 2 

6.  10  other  species 73 

Nymphs  - 66 


Haste  farmland 


1.  Melanoplus  differentialis 12 

2.  M.  f emur-ruhrum 9 

3.  M.  mexi  canus 3 

4.  Schistocerca  a. americana 2 

5.  Ageneotettix  d.  deorum 2 

6.  13  other  species 72 

Nymphs  - 63 


Corn 


1.  Melanoplus  differentialis 38 

2.  M.  f emur-ruhrum 17 

3.  M.  mexi  canus 3 

4.  Lichronorpha  viridis 2 

5.  Campylocantha  o.  olivacea. 1 

6.  4 other  species 39 

Nymphs  - 37 


Legumes  Percent 


1.  Melanoplus  f emur-ruhrum 23 

2.  M.  differentialis 13 

3.  H.  mexi  canus 10 

4.  Chortippus  viridifasciata 1 

5.  Schistocerca  a.  americana 1 

6.  10  other  species 52 

Nymphs  - 47 


Small  grain 


1,  Helamoxilus  femur- ruhrum 27 

2 . M.  mexi  canus 11 

3*  M,  differentialis 6 

4.  Chortippus  viridifasciata 2 

5.  Campylocantha  o.  olivacea  1 

6.  9 other  species 53 

Nymphs  - 49 


Tame-hay  crops 

1.  Melanoplus  femur- ruhrum 35 

2.  M.  differentialis 6 

3.  Chortippus  viridifasciata 2 

4.  M.  mexi  canus 2 

5.  OrphuMla  speciosa 2 

6.  3 other  species 53 

Nymphs  - 51 

Hooded  pasture 


1.  Melanoplus  femur- ruhrum 64 

2.  M.  differentialis 6 

3.  Hippiscus  rugosus 3 

4.  M.  mexi  canus 2 

5.  Orphulella  speciosa. 2 

6.  3 other  species 23 

Nymphs  - 18 


Perce~ntage  of  grand  total 

1.  Melanoplus  f emur-ruhrum 21 

2.  M,  differentialis 9 

3.  M.  mexi  canus 6 

4.  Syrbula  admirahilis 2 

5.  Chortippus  viridifasciata 1 

6.  19  other  species-- 61 

Nymphs  - 55 
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IOWA 


This  is  the  fourth  7 ear  in  which  collections  were  made  in 
Iowa,  in  the  adult  survey.  Collections  have  been  made  in  1935,  1936, 

1937,  and  1933*  In  1936  the  specimens  were  boxed  up  ready  for  shipment 
and  allowed  to  lie  around  the  insectary,  and  mice  destroyed  the  lot. 

This  is  written  in  as  a warning  that  mice  will  do  this  to  dried  grass- 
hopper specimens,  and  proper  care  must  be  taken  to  prevent  it.  It  has 
happened  at  the  Bozeman,  Mont.,  laboratory  and  means  simply  a wasted 
effort  on  the  part  of  the  collector  and  lost  information  on  the  part  of 
the  grasshopper  survey. 

There  were  11,853  specimens  collected  in  8 major  environments  and 
29  species  were  represented.  Undetermined  nymphs  made  up  40  percent  of 
the  total  collection  and  most  of  these  were  probably  Mel ano plus  femur- 
rub  rum.  The  dominant  species  in  the  collections  was  M . f emur - rub rum , not 
including  nymphs.  M.  mexicanus  and  H.  differentialis  were  second  in  numbers. 
In  the  legumes  and  pastures  H.  f emur-rubrum  was  most  numerous,  whereas  in 
corn  M.  differentialis  was  by  far  the  most  important  grasshopper.  It 
must  be  understood,  however,  that  these  collections  are  made  rather  late 
in  the  season,  and  some  portion  of  the  early  maturing  species,  like  II, 
mexicanus  and  M.  bivittatus,  may  have  finished  their  life  cycle  and  gone, 

M,  femur- rubrum  is  a very  late-maturing  species  and  adults  of  these  hardly 
show  up  before  July  15,  but  would  be  numerous  in  collections  made  in 
August,  There  has  been  some  great  change  in  the  relative  numbers  of  speci- 
mens collected  in  1937  and  1938,  M,  f emur  - rubrum  was  not  of  such  great 
importance  in  1938  a.s  in  1937,  M.  difforentiali  s>  on  the  other  hand,  has 
increased  its  relative  percentage  of  total  number  specimens  collected 
from  5 percent  in  1937  to  13  percent  in  1938,  and  in  corn  from  31  to  52 
percent,-  It  has  approximately  doubled  its  relative  importance  in  all 
environments. 

Hatching  of  M.  mexicanus  and  M,  bivittatus  began  the  last  week  of 
April,  with  heavy  rains  prolonging  the  hatch  all  through  May  and  part  of 
June,  II,  differentialis  did  not  begin  hatching  until  about  the  first  of 
June,  Continued  rains  held  infestations  in  check  and  reduced  the  nymphal 
populations  from  50  to  80  percent  of  their  possible  numbers.  In  fact  the 
grasshopper  potential  for  the  entire  State  was  reduced  to  one-half  of  what 
it  was  in  the  1937  survey.  There  were  some  second-generation  of  M.  mexicanus 
but  not  as  ma,ny  as  in  1937.  The  outlook  for  next  year  is  about  half  as 
serious,  with  the  greatest  losses  to  be  expected  from  M.  differentialis. 


Distribution  by  species  of  11,853  specimens  collected  in  Iowa,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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IOTA 


The  percentages  of  individuals  of  the  various  species  present  in 
Iowa,  arranged  according  to  crops  infested,  are  summarized  as  folloxvs: 


1. 

2. 

3. 

4. 

5. 

S, 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6 . 


Legumes 

Melanoplus  femur- rubrum 

M«  differentialis 

M.  mexicanus 

1.1.  bivittatus — — 

Ageneotettix  d.  deorum-' 

9 other  species 

Nymphs  - 52 


Percent 

--  "21“ 
— 12 
- 11 
3 

— 1 
- 52 


1. 

2. 

3. 

4. 

5. 

6. 


Roadside 

Melanoplus  femur- rubrum' 

M.  differentialis 

M.  bivittatus 

M.  mexicanus 

Ageneotettix  deorum 

11  other  species 

Nymphs  - 46 


Percent 

22 

15 

7 

7 

1 

48 


Pasture  grassland 

Melanoplus  femur -rub  rum 32 

Ageneotettix  deorum 9 

M.  mexicanus 9 

M.  differentialis S 

Orphulella  speciosa 6 

16  other  species 38 

Nymphs  - 34 


Small  grain 


1.  Melanoplus  mexicanus 36 

2.  M.  femur- rubrum 19 

3.  M.  differentialis 10 

4.  M.  bivittatus 5 

5.  Ageneotettix  deorum 4 

6.  8 other  species  - 26 


Idle  land 


River  bottom 


Melanoplus  femur-rubrum 34  1, 

M.  mexicanus 17  2. 

H.  differentialis 10  3. 

M,  bivittatus 5 4. 

M.  keeleri  luridus 2 5. 

9 other  species 32  6. 

lfymphs  - 28 


Melanoplus  differentialis 17 

M.  femur-rubrum 13 

M.  bivittatus 10 

M,  mexicanus 8 

Dissosteira  Carolina 1 

3 other  species 51 

Nymphs  - 50 


Corn 


Melanoplus  differentialis 52  1. 

M.  bivittatus 19  2, 

M.  mexicanus 9 3, 

M.  femur-rubrum 7 4. 

Ageneotettix  deorum 1 5. 

4 other  species 12  6. 

Nymphs  - 10 


Percentage  of  g 


Woody  patches 


Melanoplus  mexicanus 22 

M,  femur-rubrum 18 

M.  bivittatus IT 

M.  differentialis 12 

Ageneotettix  deorum 2 

2 other  species 29 

Ifynphs  - 28 

id  total 


1.  Melanoplus  femur-rubrum 23 

2.  II.  mexicanus 13 

3.  M.  differentialis 13 

4.  M,  bivittatus 5 

5.  Ageneotettix  deorum 3 

6.  24  other  species 43 

Nymphs  - 40 
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KANSAS 


This  is  the  second  year  in  which  collections  were  made  in  the 
State  during  the  adult  survey.  There  were  10,355  specimens  collected 
in  8 different  environments  and  52  species  are  represented.  In  alfalfa, 
small  grains,  and  pasture  land  Llelanoplus  mexicanus  was  the  most  numerous 
of  all  species,  whereas  in  corn  and  sorghums  M.  dif ferentjali s was  first 
in  numbers  and  H.  bivittatus  second.  M.  Mexicanus  was  dominant  for  the 
State  collection  as  a whole.  Several  big  changes  have  taken  place  between 
the  1937  and  1938  infestations  in  regard,  to  the  relative  abundance  of  the 
different  species.  In  1937  Cordlllacrl s crenulata  was  first  on  the  range 
land,  at  60  percent  of  the  specimens  collected,  and.  ranked  third  in  the 
total  number  collected.  In  the  1938  collection,  only  1 specimen  was 
collected  in  the  total  of  10,355.  A similar  change  in  the  relative  numbers 
of  this  species  occurred  in  Nebraska  in  1938  and  in  Montana  between  1935 
and  1936.  There  was  also  a definite  increase  in  the  relative  numbers  of 
Aeoloplus  turnbullii  from  1,5  percent  of  the  total  specimens  collected,  in 
1937  to  5.9  percent  of  the  total  in  1938. 

Some  reports  of  hatching  cane  in  the  first  week  of  April  and  by 
the  end  of  the  month  hatching  was' general  over  the  State.  Rains  retarded 
hatching  and  greatly  reduced  populations,  especially  in  the  eastern 
counties.  No  major  flights  occurred  in  the  State.  The  western  part  still 
has  the  heaviest  infestations,  although  most  of  then  do  not  exceed  a class 
3,  or  "threatening,"  condition. 


Distribution  by  species  of  10,335  specimens  collected  in  Kansas,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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KANSAS 


The  percentages  of  individuals  of  the  various  species  present  in  Kansas, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 

Small  grain  Percent  Pasture  Percent 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


Mel ano plus  mexicanus 41 

M.  hivittatus 10 

Aeoloplus  t.  hruneri 9 

M.  dif ferontiali s 8 

M.  packardii 6 

22  other  species 26 

Nymphs  - 16 


Legumes 

Mela.no plus  mexicanus- 32 

M.  dif  ferontiali  s 16 

M.  hivittatus 16 

M.  packardii 3 

Aeoloplus  t.  hrunerl 1 

23  other  species 32 

Nymphs  - 28 


Corn 


Melanoplus  differential s 39 

M,  hivittatus 21 

M.  mexicanus 15 

M . pac  kardii 5 

Ageneotettix  deorum 2 

18  other  species 18 

Nymphs  - 11 


Ro  ad  side 


Melanoplus  differential! s 33 

M.  hivittatus 16 

Aeoloplus  t.  hruneri 12 

M.  mexicanus 7 

M.  packardii 5 

18  other  species 27 

Nymphs  - 15 


Percentage 


1.  Melapoplus  mexicanus 29 

2.  Ageneotettix  deorum 10 

3.  M.  packardii 5 

4.  Phliho stroma  quadrimaculatum  5 

5.  Aulocara  elliotti 5 

6.  35  other  species 46 

Nymphs  - 15 


Sorghums 

S ' — 

1.  Melanoplus  differential! s 32 

2.  M.  hivittatus 24 

3.  M.  mexicanus 18 

4. -  Aeoloplus  t.  hruneri 6 

5.  M.  packardii 3 

6.  18  other  species 17 

Nymphs  - 11 

Weeds 


1.  Aeoloplus  t.  hruneri 42 

2.  Melanoplus  mexicanus 24 

3.  M.  differentialis 7 

4.  M.  packardii 7 

5.  M.  hivittatus 3 

6.  12  other  species 17 

Nymphs  - 5 


Coulee  bottom 


1.  Hesperotettix  spociosus  43 

2.  Melanoplus  differentialis 21 

3.  M.  hivittatus 16 

4.  M.  mexicanus 4 

5.  M.  packardii 2 

6.  9 other  species 14 

Nymphs  - 9 


grand  total 


1.  Melanoplus  mexicanus 28 

2.  M.  diff crcntiali  s 16 

3.  M.  hivittatus 13 

4.  Aeoloplus  t.  hruneri 6 

5.  H.  packardii 5 

6.  47  other  species 32 

Nymphs  - 16 
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MICHIGAN 


Collections  have  been  made  in  Michigan  during  the  years  1935  to  1938, 
inclusive.  This  past  season  4,608  specimens  were  collected  in  5 environ- 
ments. There  were  18  species  represented  in  these  collections,  with  im- 
mature forms  making  up  only  3.43  percent.  In  all  5 environments,  M. 
mcxicanus  was  "by  far  the  most  numerous  and  formed  68  percent  of  the  total 
number  of  specimens  collected.  C annul a pellucida  is  second  in  relative 
abundance,  and  Ageneotettix  deorum  third.  There  is  about  the  same  relative 
difference  in  numbers  between  M.  mexicanus  and  _C.  pellucida  in  1938  as 
there  was  in  1937,  but  Ageneotettix  deorum  has  definitely  increased  its 
relative  abundance.  It  supplanted  M.  f emur - rub  rum  for  third  place. 

Hatching  of  M,  mexi canus  began  the  latter  part  of  April  and  dragged 
out  through  Hay  and  June.  Heavy  rains  reduced  nymphal  populations,  delayed 
and  prolonged  hatching,  and  interfered  with  the  baiting.  Most  of  the  bait- 
ing was  done  in  July  when  the  hoppers  were  most  active.  The  grasshopper 
potential  in  the  1938  survey  was  found  to  be  about  85  percent  of  what  it 
was  in  the  1937  survey.  Although  M.  mexicanus  was  by  far  the  most  numerous 
and  important  grasshopper,  yet  it  does  not  develop  the  migratorial  tendencies 
in  Michigan  that  it  does  in  the  Great  Plains  States.  Infestations  in 
Michigan  are  of  local  character  and  importance,  perhaps  because  of  the 
natural  vegetation  and  agricultural  practices  found  in  Michigan.  Numerous 
small  pastures,  with  plenty  of  vegetation,  and  small  farms  interspersed 
among  heavily  wooded  areas  do  not  encourage  much  moving  about,  as  do  the 
broad,  wide,  open,  sparsely  vegetated  lands  of  the  Great  Plains. 


Distribution  by  species  of  4,608  specimens  collected  in  Michigan,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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MICHIGAN 

The  percentages  of  individuals  of  the  various  species  present  in 
Michigan,  arranged  according  to  crops  infested,  are  summarized  as  follows: 

Pasture  Legumes 

Percent  Percent 


1. 

Melanoplus  mexicanus 

— 66 

2. 

Camnula  pellucida 

— 16 

3. 

Ageneotettix  d.  deorum 

7 

A 
•>-  • 

Arphia  pseudonietana 

2 

5. 

Spharagemon  collare 

2 

6. 

13  other  species 

7 

%mphs  - 3 

Small  grain 

1. 

Melanoplus  mexicanus 

— 74 

2. 

Ageneotettix  d.  deorum 

— 14 

3. 

Camnula.  pellucida 

4 

4. 

M . femur  - rut) rum 

2 

5. 

Arphia  pseudonietana 

1 

6 . 

4 other  species 

5 

Lymphs  - 2 

Roadside 

1. 

Melanoplus  mexicanus 

— 52 

2. 

Camnula  pellucida 

— 45 

3. 

Arphia  pseudonietana 

1 

4. 

M . f emur  - rut>  rum 

1 

5. 

Nymphs 

1 

1.  Melanoplus  mexicanus 72 

2.  Camnula  pellucida 12 

3.  Ageneotettix  d.  deorum 5 

4.  Spharagemon  collars 2 

5.  M.  femur- rut)  rum 1 

6.  8 other  species 8 

Lymphs  - 5 


Truck  crops 


1.  Melanoplus  mexicanus 80 

2.  Camnula  pellucida 10 

3.  Ageneotettix  d.  deorum 4 

4.  Spharagemon  collare 4 

5.  Dissosteira  Carolina 1 

6.  Lymphs 1 


Percentage  of  grand  total 

1.  Melanoplus  mexicanus 68 

2.  Camnula  pellucida 16 

3.  Ageneotettix  deorum 7 

4.  Spharagemon  collare 2 

5.  Arphia  pseudonietana 2 

6.  13  other  species 5 
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MINNESOTA 


This  is  the  fourth  year  that  collections  have  been  made  in  Minnesota. 

They  were  made  in  1935,  1936,  1937,  and  1938.  During  the  past  season, 

14,402  specimens  were  taken  in  8 major  environments.  Of  these  25.3  percent 
were  immature  forms  of  undetermined  species.  In  the  collections  the  dominant 
species  was  M,  femur- rub rum  in  all  of  the  habitats  except  flax,  where  M. 
mexicanus  was  most  numerous.  M.  mexicanus  is  second  in  numbers  and  Ageneotettix 
deorum  is  third.  This,  however,  does  not  speak  the  truth  for  the  situation 
for  the  western  part  of  the  State  and  the  Red  River  "Valley,  into  which 
enormous  numbers  of  M.  mexicanus  migrated  in  July  and  August.  Cannula 
pellucida  and  M.  bivittatus  were  the  two  most  important  species  in  the 
State  from  1932  to  1936,  inclusive.  Beginning  about  1935,  M.  femur- rubrum 
has  steadily  increased  in  relative  numbers  and  importance,  M.  mexicanus 
began  in  1936  to  increase  its  importance.  Another  outstanding  fact  was  the 
increase  in  Li.  diff erentiali s in  the  southwestern  counties.  No  specimens 
of.  this  species  are  recorded  in  the  1935,  1936,  and  1937  collections.  In 
1938,  there  were  239  specimens  taken,  which  is  1.66  percent  of  the  total  of 
14,402  specimens  of  all  species  collected  in  the  State.  It  ranks  third 
in  corn  and  potatoes . reaching  its  greatest  relative  importance  in  corn  at 
11"  pehebn't  and  is  sixth  in  the  total  numbers  collected. 

Hatching  began  the  second  week  in  May  and  continued  rains  delayed 
and  prolonged  it  throughout  May  and  June.  Nymphs  of  M*  femur- rub  rum  were 
still,  numerous  in  September,  t Heavy  baiting  was  done  throughout  July  and 
August  against  the  migrating  swarms  of  M.  mexicanus  into  the  Red  River  Valley 
areas.  Owing  to  these  migrations,  the  grasshopper  potential  as  found  in 
the  1938  survey  is  over  one  and  one-half  times  that  of  1937. 


Distribution  by  species  of  l4,402  specimens  collected  in  Minnesota,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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MI HUES OTA 


The  percentages  of  individuals  of  the  various  species  present  in 
Minnesota,  arranged  according  to  crops  infested,  are  summarized  as  follows: 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 
S. 


Legumes 


Melanoplus  f emur-ruhrum- 

M.  mexicanus 

M,  dawsoni 

M.  bivittatus 

M.  dif ferentialis 

16  other  species 

lymphs  - 30 


Percent 

- 54 

7 

2 

2 

1 

- 34 


Small  grain 

1.  Melanoplus  femur-rubrum- 

2.  M.  mexicanus 

3.  Ageneotettix  deorum 

4.  M.  angustipennis 

5.  M.  bivittatus 

6.  14  other  species 

lymphs  - 6 


Pasture 


Melanoplus  femur-rubrum 35 

mexicanus 7 

Ageneotettix  deorum 6 

C annul  a,  pellucida 6 

M.  dawsoni 4 

24  other  species 42 

Nymphs  - 25 


Roa.dsidc 


Melanoplus  femur-rubrum 19 

M.  mexicanus 14 

M.  bivittatus 8 

Ageneotettix  deorum 5 

M.  dif ferenti ali s 2 

3 other  species 52 

Nymphs  - 49 


Corn 


Idle  low  land 

1.  Melanoplus  femur-rubrum- 

2.  Ageneotettix  deorum 

3.  M.  differential! s 

4.  M.  angustipennis 

5.  M.  mexicanus 

6.  13  other  species 

%nphs  - 27 

Place 

1 . Me 1 ano  plus  me xi c anus 

2.  M.  femur-rubrum 

3.  M.  bivittatus 

4.  M.  dawsoni 

5.  M.  differential! s 

6.  2 other  species 

Nymphs  - 11 

Potatoes 


Melanoplus  femur-rubrum 35 

H,  mexicanus 14 

M.  differential! s 11 

M.  bivittatus 10 

Schistocerca  sp 4 

6 other  species 26 

Nymphs  - IS 


1.  Melanoplus  femur-rubrum- 

2.  M.  mexicanus 

3.  M.  dif ferenti ali s 

4.  M.  bivittatus 

5.  M.  angustipennis 

6.  2 other  species 

Nymphs  - 2 


Percentag eofgr and  total 


1.  Melanoplus  femur-rubrum 46 

2.  M.  mexicanus 8 

3.  Ageneotettix  deorum 3 

4.  Cannula  pellucida 3 

5.  M.  dawsoni 2 

6.  26  other  species 38 

Nymphs  - 25 


Percent 

- 73 

- 12 

1 

1 

1 

- 12 


47 

8 

4 

3 

2 

36 


47 

26 

8 

4 

3 

12 


61 

28 

6 

2 

1 

2 
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MISSOURI 


This  is  the  first  year  in  which  Missouri  has  "been  included  in  the 
project  for  making  collections  in  typical  environments  during  the  adult 
survey;  and,  since  this  is  a first  tine  for  this  State,  something  should 
he  said  regarding  its  natural  vegetation  areas.  The  Stake  is  divided  into 
two  major  natural  vegetation  areas.  The  northern  half  and  western  portions 
o.rc  tail-grass  prairie  or  bluest  cm  sod  ( Andropogon) , whereas  in  the  southern 
half  and  eastern  areas  and  along  streams  are  the  southern  hardwoods,  "oak 
and  hickory"  and  "oak  and  pine."  About  38  percent  of  the  land  area  is  in 
cultivated  crops.  The  crop  land  is  intensively  cultivated,  with  most  of  the 
grasshopper  breeding  grounds  limited  to  field  margins,  alfalfa  fields,  and 
small  pastures. 

There  were  8,198  specimens  collected  in  7 major  environments.  Of 
this  number,  the  two  dominant  species  were  I.ielanoplus  diff erentiali s and 
M.  nexicanus,  forming  20  and  21  percent,  respectively,  of  the  total  number. 

M.  di ff erentiali s by  far  was  the  most  important  species  in  corn,  soybeans, 
and  weedy  planes.  1L_  mexicanus  was  dominant  in  pastures,  tame-hay  meadows, 
alfalfa,  and  small  grain.  Of  the  total  collection  36  percent  were  nymphs 
of  undetermined  species.  There  were  28  species  collected  and  determined. 

Deposition  of  eggs  was  heavy  in  the  two  dominant  species  in  the  fall 
of  1937  but  no  dense  nymphal  populations  resulted  in  1938.  Heavy  rains, 
prolonged  hatching,  increased  fungous  disease,  and  other  causes  held  them  down. 
Mynphs  of  U.  f enur-rubrun  were  numerous  in  July,  especially  in  the  eastern 
portions.  This  accounts  in  part  for  the  high  percentage  of  nymphs  in  the 
collections.  3y  the  first  week  in  Hay. about  50  percent  of  the  M.  mexicanus 
and  M.  bi  vittatus  had  hatched,  whereas  M,  diff  erentiali  s did  not  begin 
hatching  until  about  the  middle  of  May.  Ovipooition  for  the  two  former 
species  begem  about  the  middle  of  July,  whereas  M.  dif ferentiali s began  a 
month  or  so  later.  The  grasshopper  potential  is  down  from  one-third  to  one- 
half  of  the  potential  in  the  1937  fall  survey. 


Distribution  by  species  of  8,198  specimens  collected  in  Missouri,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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MISSOURI 

The  percentages  of  individuals  of  the  various  species  present  in 
Missouri,  arranged  according  to  crops  infested,  are  summarized  as  follows: 

Pa.stur  e ' • Percent  - Tans  hay  meadow  Percent 


1.  Helanoplus  mexicanus 14 

2.  M.  differentials — 12 

3.  Orphulclla  sp. ;----- — 11 

4.  M.  f enur-ruhrun 6 

5.  .Agenootettix  dcorum 5 

6.  17  other  species 52 

' Lfym.phs  - 40  ‘ ' ' 


Legumes 


1.  Helanoplus  mexi  callus — 1 2 3 4 5 --- — '22 

2.  M.  differential! s 16 

3.  M.  hivittatus 7 

4.  M.  femur -ruhrun 4 

5-.  - Orphulella  sp.  — r-s—  r-t --r  . 3 , 

6.  16  other  species 48 

Lymphs  - 41 


Corn 


1.  Helanoplus  differential!  s 72 

2.  M.  hivittafus 6 

3.  M.  mexi  c anus 2 

4.  M.  femur -ruhrun; ; 1 

5.  10  other  species 19 

Lymphs  - 16 


Weeds 


1.  Helanoplus  differential! s 53  1. 

2.  M.  mexi  c anus 14  2. 

3.  Orphulclla  up. ; 3 3. 

4.  M.  hivittatus 2 4. 

5.  Li.  femur- ruhrun ; 2 5. 

6.  6 other  species 26  6. 

Nymphs  - 20 


1.  Helanoplus  mexicanus 26 

2.  H.  differenti  ali  s 7 

• 3.  * H.  hivittatus 5 

4.  H.  femur- ruhrun 5 

5.  Orphulella  sp. 4 

6.  11  other  species 53 

Lymphs  - 45 


Small  grain 


1.  Helanoplus  mexicanus 44 

2.  Li.  differenti  ali  s 11 

3.  II.  hivittatus 6 

4.  Chortophaga  viridifasciata 4 

5.  . igeneotettix  deorum 1 

6.  14  other  species 34 

Lymphs  - 29 


Soybeans 


1.  Helanoplus  dif f erentiali  s 62 

2.  M.  mexicanus 14 

3.  H.  hivittatus 6 

4..  Schistocerca  a.  anericana 2 

5.  M.  femur- rubruh 1 

6.  3 other  species 15 

lymphs  - 15 


Percentage  of  grand  total 


Helanoplus  mexicanus 21 

H.  dif ferentiali s 20 

II.  hivittatus 5 

Orphulella.  sp. 5 

M.  femur- ruhrun 4 

23-  other  species 45 

Lymphs  - 36 


MONTANA 


This  is  tlic  fifth  year  in  which  collections  wore  nade  in  typical  en- 
vironments in  Montana  during  the  adult  survey.  There  were  11,129  specimens, 
representing  4-5  different  species,  collected  in  9 environments.  Because  of 
the  great  flights  in  July  1938,  of  Molanoplus  mexicanus  into  eastern  Montana, 
this  species  was  "by  far  the  most  numerous  of  all.  The  year  1938  can  he  con- 
sidered as  the  year  of  its  greatest  majority  in  all  environments  during  the 
5 years  of  collections.  It  formed  63  percent  of  the  total  specimens  taken 
in  the  .State,  46  percent  in  alfalfa,  83  percent  in  idle  land,  66  percent  in 
reverted  land,  85  percent  in  sugar  heets,  82  percent  in  small  grain,  54  per- 
cent in  range  land,  and  94  percent  in  corn,  where  it  is  not  often  a pest, 

M.  femur- ruhrum , M.  hivittatus,  and  packardii  were  the  other  important 
species.  Camnula  pellucida  and  Aul ocara  elliotti  were  of  still  lesser  im- 
portance. The  most  interesting  species  has  been  M,  mexicanus,  because  of  its 
spectacular  flights  and  the  interest  shown  in  its  infestations  in  range  and 
idle  land.  In  the  recent  history  the  open  range  land  has  not  harbored  serious 
outbreaks  of  this  species.  The  drought  of  1934  drove  M.  mexicanus  to  the  open 
range  and  it  was  the  dominant  species  that  year  in  the  collections  from  these 
places.  In  the  extreme  eastern  part  of  the  State,  it  made  up  45  percent  of 
the  grasshoppers  found  in  the  range.  This  seemed  to  have  had  little  effect 
on  the  grasshopper  fauna  the  following  year,  1935,  for  U,  mexicanus  occupied 
fifth  place  in  the  range-land  collections,  forming’  9 percent  of  such  collec- 
tions. In  both  the  1936  and  1937  collections  it  was  third  in  number  at  10 

percent.  Owing  to  the  flights  in  1938,  it  was  in  first  place  again,  at  54 

percent  of  the  total  specimens  collected  on  the  range  land.  In  1934  M. 

bivittatus  was  greatly  reduced  by  the  drought  throughout  the  State.  It  has 

increased  in  numbers  proportionately,  until  in  1938  it  held  third  place, 
along  with  M.  packardii.  On  the  range  land,  M.  infantili s seems  to  have 
equaled  or  outnumbered  Aul  ocara,  elliotti  and  Ageneotettix  do  o rum  which  were 
the  dominant  species  in  1937. 

Hatching  of  M.  mexicanus  began  the  first  week  of  May  and,  because  of 
rainy  weather,  was  retarded  and  prolonged  throughout  June.  The  fall  survey 
of  1937  indicated  a general  reduction  in  the  grasshopper  potential  in  the 
eastern  half  of  the  State.  The  nymphal  surveys  showed  light  populations  of 
nymphs  of  from  0 to  5 per  square  yard  in  many  open  fields,  with  heavier 
populations  of  from  20  to  150  concentrated  along  field  margins  and  even 
1,000  per  square  yard  in  1 place.  These  figures  did  not  begin  to  approach 
the  enormous  numbers  occurring  in  north-central  South  Dakota  and  parts  of 
North  Dakota,.  Beginning  on  July  1 and  continuing  throughout  the  period  of 
the  major  flights  into  eastern  Montana  from  North  and  South  Dakota,  popule,- 
tion  counts  ran  from  20  to  200  per  square  yard  in  many  places.  Heavy  egg 
deposition  occurred  where  these  flights  terminated.  As  in  eastern  Wyoming, 
a steadily  decreasing  grasshopper  potential  from  1934  has  been  changed  in 
1 season  to  an  infestation  of  major  importance. 


Distribution  by  species  of  11,129  specimens  collected  in  Montana^  expressed  in 
percentage  of  total  number  collected  in  each,  habitat 
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MONTANA 

The  percentages  of  individuals  of  the  various  species  present  in 
Montana,  arranged  according  to  crops  infested,  are  summarized  as  follows: 

Legumes  Percent  Small  grain  Percent 


1.  Melanoplus  mexicanus 45 

2.  M.  femur -rub  rum 15 

3.  M.  hivittatus 11 

4.  M.  packardii 6 

5i  Camnula  pellucida 3 

6.  26  other  species 19 

Lymphs  - 15 


Idle  land 


1.  Melanoplus  mexicanus 83 

2.  M.  packardii 3 

3.  Aulocara.  elliotti 3 

4.  Aeoloplus  t.  turnhullii 2 

5.  M.  femur -ruhrum 1 

6.  26  other  species 1 2 3 4 5 6 8 

Lymphs  - 0 


pLeversion 


1.  Melanoplus  mexicanus 66 

2.  M.  packardii 4 

3.  M.  hivittatus 4 

4.  M.  femur -ruhrum 3 

5.  Aeoloplus  t.  turnhullii 3 

6.  16  other  species 20 

Lymphs  - 7 


Weedy  roadside 


1.  Melanoplus  mexicanus 62 

2.  M.  hivittatus 8 

3.  M.  packardii 7 

4.  M.  femur -ruhrum 5 

5.  Ageneotettix  deorun 3 

6.  16  other  species 15 

Lymphs  - 1 


Sugar  heets 


1.  Melanoplus  mexicanus 85 

2.  M.  hivittatus 12 

3.  M.  femur -ruhrum 2 

4.  Camnula  pollucida 1 

Ifynphs  - 0 


1.  Melanoplus  mexicanus 82 

2.  M,  packardii 4 

3.  Aeoloplus  t-.  turnhullii 3 

4.  M.  hivittatus 1 

5.  M.  femur- ruhrum 1 

6.  20  other  species 9 

lymphs  - 3 


Plains  grassland 


1.  Melanoplus  mexicanus 54 

2.  M.  infantilis 7 

3.  Aulocara  elliotti 6 

4.  Ageneotettix  deorum 6 

5.  M.  packardii 5 

6.  29  other  species 22 

Lymphs  - 3 


Low-mountain  grassland 


1.  Camnula  pellucida 15 

2.  M.  femur- ruhrum 15 

3.  M.  mexicanus 13 

4.  M.  packardii 8 

5.  M.  hivittatus 6 

6.  5 other  species 143 

Lymphs  - 37 


Corn 

1.  Melanoplus  mexicanus 94 

2.  Lissosteira  Carolina 3 

3.  Melanoplus  packardii 1 

4.  M.  hivittatus 1 

5.  3 other  species 1 

Lymphs  - 0 

Percentage  of  grand  total 


1.  Melanoplus  gexicanus 63 

2.  M.  femur- ruhrum •*-  7 

3.  M.  hivittatus 5 

4.  M.  packardii- 5 

5.  C annul  a pellucida 2 

6.  40  other  species 18 

Lymphs  - 7. 


• HE3RASIIA 


This  is  the  third  adult  collection  nadc  in  ITebrasha  during  the  regu- 
lar adult  survey,  The  other  two  were  nadc  in  1935  and  1337,  respectively, 
ho  collection  was  made  in  133G.  There  were  12,965  specimens  collected  in  6 
environments  and  miscellaneous  crops  not  treated  separately,  with  about  56 
species  represented.  Immature  forms  comprised  about  16  percent  of  the  total 
specimens  collected,  lie  la.no  pi  us  mexicanus  was  easily  the  dominant'  grasshopper 
in  all  environments,  with  I.i.  differential! s and  h.  bivi't tabus,  of  equal  numbers, 
second  in  importance.  This  held  true  in  alfalfa,  small  grain,  and  idle  land. 

In  corn  LI.  differential! s was  about  equal  with  M.  mexicanus  in  numbers  collected. 
—•  hivit tabus  was  third  in  corn.  In  1937  the  genus  CorAillacris  was  the  most 
numerous  on  range  and  idle  land,  ranking  second  to  mexicanus  in  the  number 
collected.  It  formed  6 percent  of  the  total  number  of  specimens  collected, 
while  m.  mexi canus  formed  12  percent.  In  the  1938  collections  Cordillacri s 
formed  only  half  of  1 percent  of  the  total  specimens  collected  and  did  not 
come  in  the  first  5 important  species  classification  in  any  of  the  environ- 
ments. A similar  sharp  reduction  of  this  genus  took  place  in  montane  between 
1935  and  IS5G.  In  1935  C.  cr emulate  was  the  most  abundant  species  on  the 
range,  forming  15  percent  of  all  specimens  collected  in  this  environment , 

In  1936  it  dropped  to  eighth  place  forming  only  3 percent  of  those  collected. 
There  was  definite  increase  in  the  relative  numbers  of  m.  bl vi ttatus  and  LI. 
dif fercntlali s over  the  1937  collections.  This  incroaso  is  as  follows:  In 

1937  M.  bivl ttatus  formed  4.16  percent  of  the  total  specimens  collected  and 
in  1938,  10,57  percent;  Li.  di ff orontlall s formed  4.32 . percent  in  1937  and 
11.32  percent  in  1933.  Egg  surveys  show  those  two  species  bn  tiic  increase. 

II.  mexicanus  also  increased  from.  12.15  percent  in  1937  to  -51,59  percent  in 
1938. 

Hatching  began  the  latter  part  of  April  for  II.  ncxic anus  and  small 
local  flights  of  this  species  began  after. June  15  and  continued  through  July. 
There  were  no  major  flights  like  those  in  the  Dakotas,  because  there  was  not 
the  pressure  of  enormous  populations.  Some  second  generation  of  this  species 
hatched  out  around  the  first  of  August,  but  not  nearly  so  many  as  in  1937. 

This  was  evidenced  by  a lessened  need  for  control  to  protect  fall  grain. 

Small  local  flights  of  II.  bivi ttatus  also  occurred  in  'July.  • There  were  sharp 
reductions  in  nymphal  populations  in  parts  of  eastern  Nebraska,  because  of 
continuous  rains.  Predicted  infestations  did  not  materialize.  On  the  basis 
of  estimated  bait  needs,  the  problem  for  1939  will  be  about  the  sane  as  it 
was  in  1938. 


Distribution  by  species  of  12,965  specimens  collected  in  Nebraska,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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Potatoes,  beets,  cane,  wheat,  com,  and  alfalfa. 

Approx.  2, GOO  second-generation  nymphs  found  in  alfalfa;  not  included  in  percentages 
111  second-generation  nymphs  found  in  idle  land;  not  included  in  percentages. 


CO  LO  ID  H w CO  in  lO  rH  03  CO  LO  ID 


230 


NEBRASKA 

The  percentages  of  individuals  of  the  various  species  present  in 
Liehraska,  arranged  according  to  crops  infested,  are  summarized  as  follous: 


Alfalfa  Percent 

1.  Melanoplus  mexicanus 28  1. 

2.  M.  hivittatus 13  2t 

. LI.  differential! s 12  3, 

M.  femur- ruhrum 7 4. 

Aeoloplus  t.  loruneri 3 5. 

. 27  other  species 57  6. 

lymphs  - 27  ; , . . 

Roadside 

Helanoplus  mexicanus 29  1. 

. M.  differential s 19  2. 

. M.  hivittatus 13  3. 

. Aeoloplus  t.  hruneri 5 4. 

. H.  howditchi — 5 5. 

. 22  other  species 29  6. 

lymphs  - 9 

Corn 


. Helanoplus  mexicanus 31  1. 

. LI.  diff erentiali s 30  2. 

. LI.  hivittatus 19  3. 

. Li.  packardi  i 3 4. 

. LI.  femur -ruhrum 1 5. 

. 14  other  species 16  6. 

ilymphs  - 8 


Llicccllaneous  crons 


1.  II ola.no plus  mexicanus 25  1. 

2.  LI.  f error -ruhrum 18  2. 

3.  LI.  hivittatus 17  3. 

4.  M.  differential  is 9 4. 

5.  Aeoloplus  t.  hruneri 4 5. 

6.  14  other  species 27  6. 

Rynphs  - 12 


Plains  grassland  Percent 


Helanoplus  mexicanus . 29 

Ageneotettix  deorum 18 

liermiria  maculipennis 7 5 

Aulocara' elliotti ; 5 

Helanoplus  f.  foedus 3 

41  other  species 40 

Ilymphs;  - 7 


Small  grain 


Helanoplus  mexicanus .46 

M.  differential!  s- 8 

Li.  hivittatus 7 

Aulocara  elliotti 7 

Ageneotettix  deorum 3 

22  other  species 29 

lymphs  - 14 


Idle  land 


Helanoplus  mexicanus 1 29 

II.  differential!  s 13 

Li.  hivittatus 8 

H.  femur- ruhrum — 7 

Hespcrotettix  speciosus — : 6 

15  other  species -r---  37 

lymphs  - 16 


Pore c ntago  of  grand  total 


Holanoplus  mexicanus 32 

LI.  differentials 11 

LI.  hivittatus 11 

Ageneotettix  deorum 5 

LI.  femur -ruhrum 5 

51  other  species 36 

ITynphs  - 17 
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KEY ADA 


This  is  the  first  year  that  collections  were  made  in  Nevada,  during 
the  adult  survey.  There  were  2,487  specimens  collected  in  4 environments, 
with  the  range  collection  amounting  to  only  43  specimens.  The  collections 
were  made  in  the  irrigated-crop  districts  in  what  is  designated  as  the  north- 
ern desert-shrub  area.  These  irrigated  fields  arc  subject  to  invasions  from 
adjacent  meadow  grasses,  where  C annul  a pcllucida.  often  breeds  to  great 
numbers  locally.  In  the  cropland  listed  here,  lie lano plus  devastator  was  re- 
corded as  the  dominant  species  and  formed  over  half  of  the  specimens  col- 
lected for  the  State, 

General  hatching  was  delayed  by  adverse  weather  until  the  end  of  Hay 
and  continued  through  June,  The  outlook  for  1939  shows  Cannula  pellucida 
numerous  in  grasslands  adjacent  to  crops.  Here,  in  a few  places,  the  egg 
pods  number  as  high  as  350  per  square  foot. 


Distribution  by  species  of  2,4g7  specimens  collected  in  Nevada,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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FEN  ADA 


The  percentages  of  individuals  of  the  various  species  present  in  Nevada, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 


Alfalfa,  clover  Percent 

1.  Melanoplus  devastator 64 

2.  M.  femur- ruhrum 9 

3.  M.  packardii 6 

4.  Conozoa  sulci frons 6 

5.  Trimerotropis  pallidipenni s-  2 

6.  15  other  species 6 

7.  Undetermined  species 0.5 

8.  Nymphs 6.5 

Uocds  and  brush 

1.  Melanoplus  devastator — , 60 

2.  Trimerotropis  pallidipenni s-  16 

3.  Conozoa  sulcifrons 8 

4.  Melanoplus  packardii 7 

5.  M.  fenur-rubrun 3' 

6.  5 other  species 4.5 

7.  Nymphs 1.5 


Meadow  grass  Percent 


1.  Camnula  pellucida 72 

2.  Melanoplus  f enur-ruhrum 6 

3.  Aulocara  sp. 6 

4.  M.  packardii 4 

5.  Trimerotropis  pallidipenni s 3 

6.  6 other  species 5 

7.  Undetermined  species 3 

8.  lymphs 1 

Range 

1.  Melanoplus  devastator 91 

2.  Oedaleonotus  enigma — 

3.  Undetermined  species- 

4.  hfynphs 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


Grand  total 

Percent 

Melanoplus  devastator 56 

Camnula  pellucida-- 

10 

M.  fenur-rubrun 

o 

M.  pa.ckardii 

6 

Conozoa  sulcifrons- 

5 

19  other  spec! es — 

10 

% 

U 

m 

\ 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

l 

5 

cn  to  co 
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This  is  the  second  year  in  which  collections  were  made  in  Hew 
iicxico  during  the  adult  survey.  There  were  3,526  specimens  collected 
in  7 environments  in  which  58  species  were  represented.  The  dominant 
species,  so  far  as  economic  importance  is  concerned,  was  Hi ssosteira 
longipenni  s,  although  this  does  not  show  up  in  the  collections.  I.Ielanoplus 
f enur-ruhrun  was  the  dominant  species  in  alfalfa,  corn,  idle  land,  hears, 
and  garden  crops.  M.  nexicanus  was  the  most  numerous  species  in  snail 
grains. 

Hatching  of  D.  longipenni  s began  about  May  1,  and' continued 
through  June.  In  the  mid- Rio  Grande  area  where  M,  f eriur-  rub  rum , M, 
differentialis,  and  II.  bivi ttatus  were  d.ominant,  hatching  began  the 
last  week  of  April.  In  all  areas,  hatching  was  prolonged  because  of 
weather  conditions. 

From  the  1938  fall  survey  it  was  determined  that  an  area  of 
1,205,640  acres  is  known  to  contain  egg  beds  of  D.  longipenni s,  which 
will  produce  as  large  an  infestation  in  1939  as  in  1938,  perhaps  larger. 
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MEXICO 


The  percentages  of  individuals  of  the  various  species  present  in 
lieu  Mexico,  arranged  according  to  crops  infested,  arc  summarized  as  follows: 


Gra.i  ns 


Percent 


Legume  s 


Percent 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


Melanoplus  mexicanus 

M.  femur- rubrun 

M.  lakinus 

M.  foedus  foedus 

M,  gladstoni 

Other  species  (14) — 
Ifymphs 


31  1.  Melanoplus  femur- rubrun 

18  2.  H.  dif ferentiali s 

16  3.  M.  lakinus 

5 4.  M.  bivittatus 

4 5.  U.  mexicanus 

20  6.  Other  species  (ll) 

6 7.  lymphs 


53 

17 

9 


4 


Range 


Corn 


1.  Dissosteira  longipennis 15 

2.  M.  gladstoni 3 

3.  Drcpanopterna  femoratun 7 

4.  Phliho  stroma  q uadr i r.iaeul atun  6 

5.  Opeia  o’bscura 5 

6.  Other  species  (46) 42 

7.  Eymphs  and  unidentified 17 

Garden 

1.  Melanoplus  femur- ruhrum 39 

2.  M.  diff ercntiali  s 26 

3.  M.  lakinus 10 

4.  M,  Livittatus 8 

5.  Nymphs 17 


Beans 


1.  Melanoplus  femur- rub  rum 48 

2.  M.  lakinus 19 

3.  M.  dif  ferentiali  s 9 

4.  M.  bivittatus 4 

5.  Other  species  (9) 15 

6.  Nymphs 5 


1.  Melanoplus  femur- rubrun- 

2.  M.  dif ferentiali s 

3.  M.  bivittatus 

4.  M.  lakinus 

5.  M,  packardii 

6.  Other  species 

7.  Nymphs  and  unidentified 

Idle 

1.  Melanoplus  f enur-rubrun- 

2.  M.  lakinus  

3.  Opeia  obscura 

4.  M.  mexicanus 

5.  M.  dif  ferentiali  s 

6.  Other  species  (13) 

7.  %mphs  and  unidentified- 

Summary 

1.  Melanoplus  f enur-rubrun- 

2.  Dissosteira  longipennis 

3.  M.  diff crontia.lis 

4.  M.  lakinus 

5.  M.  gladstoni 

6.  Other  species  (53) 

7.  Nymphs  and  uni  dent  if  icd- 


29 

25 

9 

8 

3 

13 

13 


51 

13 


2 

14 

14 


20 

9 

6 

5 

5 

40 

15 
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NORTH  DAKOTA 

During  tlic  last  5 years,  1934-38,  inclusive,  collections  of  grass- 
hoppers in  typical  environnents  have  been  made  in  North  Dakota  during  the 
adult  survey.  In  1938,  20,634  specimens  wero  collected  in  9 typical  environ- 
ments, 41  species  “being  represented  in  these  collections.  In  all  environ- 
ments I.lelanoplus  nexicanus  was  easily  the  dominant  grasshopper  making  up  half 
of  the  total  specimens  collected  in  the  State.  It  far*  outnumbered  any  of. 
the  other  species,  forming  from  24  to  68  Percent  of  the  populations  in  the 
different  habitats.  M.  packnr di i 'was  second  in  number  in  the  total  number 
of  specimens  collected,  although  Cannula  pcllucida  and  Ageneotettix  do o rum 
were  greater  in  numbers  than  was  Li.  paekar  di i in  some  of  the  environments.. 

In  1934,  II.  nexicanus  was  the  dominant  species  on  the  range  in  the  north-  . 
western  part  of  the  State  and  A.  deorurn  was  the  most  numerous  in  the  south- 
western quarter.  During  1935,  1936,  and  1337,  A.  deorurn  became  the  leading 
species  on  the  range,  easily  outnumbering  II.  mexi earns.  In  1938  M.  mexicanus 
became  the  most  important  species  on  the  range  land  at  32  percent  and  A. 
deorurn  was  second  at  18  percent  of  the  total  specimens  collected.  This  was 
probably  due  to  the  extensive  major,  and  local  migrations  of  II.  mexicanus 
during  July  and  August.  H.  bjvi ttatus  is  building  up  again  after  its  great 
reduction  during  the  extreme  drought  of  1934.  Li.  diff orcntialis,  not  being 
as  hardy  a.s  M.  bivittatus,  i s still 'down  in  numbers. 

Hatching  began  about  April  23  in  the  southern  counties.  Cold  rainy 
weather  prolonged  hatching  and  hatching  was  still  going  on  in  the  northern 
counties  at  the  end  of  June.  During  Juljr  and  the  first  part  of  August 
major  flights  of  H.  mexicanus  moved  in  and  out  of  the  State.  Grasshoppers  - 
in  the  south-central  counties  moved  into  the  northea-stern  part  of  the  Stake. 
Those  in  the  western  pant  moved  northward  into  Canada  and  northwestward  into 
eastern  Llontana.  Grasshoppers  from  South  Dakota  moved  northwestward  into 
the  Dickinson-I.landan  area,  reinfesting  a large  area  there  and  destroying 
small-grain  crops  by  cutting  off  the  heads,  flights  were  so  general  and  so 
dense  that  it  was  impossible  to  do  anything  about  it.  Heavy  egg  deposition 
occurred  in  areas  where  these  flights  terminated,  although  beefly  larvae, 
according  to  the  egg  survey,  had  reduced  the  good  eggs  25  to  75  percent. 

The  worst  infestations  are  in  the  Dickinson-Mandan  area  and  egg  counts  run 
high.  It  is  problematical  how  much  good  the  egg  predators  will  do.  This 
is  an  old  gr  a.s  shopper  a.rea.  and  egg  preda.tors  a.rc  ’.Tell  established.  They 
may  at  least  cut  down  on  the  occurrence  of  the  enormous  populations  neces-  - 
sary  to  produce  major  flights,  such 'as  those  experienced  in  1938. 
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HOME  DAKOTA 


The  percentages  of  individuals  of  the  various  species  present  in 
North  Dakota,  arranged  according  to  crops  infested,  are  summarized  as  follows: 


1. 
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5. 

6. 
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Small  grain 


Percent 


Legumes 


Percent 


Melanoplus  'mexicanus 60  1. 

M.  packardii 8 2. 

M.  bivittatus 3 3, 

Camnula  pellucida 2 4, 

M.  f emur-rubrum 2 5, 

15  other  species 25  6. 

Nymphs  - 22 


Pasture 


Melanoplus  mexicanus 

- _ A1 
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Nymphs  - 45 

Reversion 


Melanoplus  mexicanus 33  1. 

Camnula  pellucida 14  2. 

Ageneotettix  deorurn 5 3. 

Amphitornus  coloradus 2 4. 

M.  packardii ' 2 5. 

18  other  species 44  6. 

Nymphs  - 30 


VJeecly  roadside 


Melanoplus  mexicanus 55  1. 

M.  packardii 5 2. 

M.  "bivittatus 4 3. 

Camnula  pellucida 3 4. 

M.  angustipenni  s 3 5. 

20  other  species 30  6. 

Nymphs  - 18 


Range 


Melanoplus  mexicanus 32  1. 

Agcneotcttix  deorurn 18  2. 

Me  tat  or  pa.rdalinus 7 3. 

Aulocara  clliotti 6 4. 

Amphitornus  coloradus 5 5. 

26  other  species 32  6. 

Nymphs  - 12 


Flax 


Melanoplus  mexicanus 68  1. 

M.  femur-rubrum 2 2. 

M.  packardii 2 3. 

M.  bivittatus 1 4. 

Camnula  pellucida 1 5. 

2 other  species 26  6. 

Nymphs  - 26. 


Melanoplus  mexicanus 51 

Ageneotettix  deorurn 5 

M.  packardii 4 

M.  dawsoni 2 

M.  bivittatus 2 

25  other  species 36 

lymphs  - 27 


Soddy  roadside 


Melanoplus  mexicanus 
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Nymphs  - 17 

Corn 


Me  1 ano  pi u s me xi  c anu s 61 

M.  bivittatus 7 

M,  packardii 6 

M.  angustipenni s 2 

Camnula.  pellucida 1 

10  other  species 23 

Nymphs  - 20 

Grand  total 


Mel anoplus  mexic  anus 
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OKLAHOMA 

This  is  the  second  year  in  which  collections  were  made  in  Oklahoma 
during  the  adult  survey.  In  1937  a special  project  was  set  up  "by  the 
entomology  department  of  the  A & M College  at  Stillwater,  whereby  collections 
of  hoppers  were  made  and  classified  in  specified  environments.  These,  added 
to  the  collections  made  hy  surveyors  in  the  adult  survey,  gave  a complete 
picture  of  the  distribution  of  species  in  the  State  that  year.  In  1938 
the  regular  surveyors  made  the  collections  and  only  about  half  as  many 
were  collected  as  in  1937.  There  were  4,820  specimens  collected  in  9 en- 
vironments and  53  species  were  represented.  About  2 percent  of  the  total 
specimens  collected  were  undetermined  nymphs.  In  everything  but  the  range 
land  the  dominant  species  was  I.Ielanoplus  dif ferentialis.  Outside  of  the 
Panhandle  counties  M.  packardii  was  the  most  numerous  species  on  the  prairie. 
In  the  crop  land  M.  differentials  made  up  one-half  of  the  grasshoppers. 

M.  mexi canus  was  second  only  in  the  alfalfa,  with  M.  packardii  second  in 
numbers  for  small  grains  and  probably  other  crops.  There  seems  to  be  little 
change  in  the  relative  numbers  of  the  more  important  species.  Aulocara 
elliotti  docs  not  scorn  to  have  been  so  numerous  in  1938  as  in  1937,  but 
Acoloplus  turnbullii  has  increased  in  importance.  In  the  extreme  western 
counties  of  the  Panhandle,  Di ssosteira  longipennis  moved  in  late  in  July 
and  deposited  eggs  along  fence  rows  of  cropped  areas  and  in  the  corn  and 
sorghum  stubble,  as  well  as  a small  portion  of  the  range  land. 

Hatching  of  M.  bivittatus  and  M.  mexi canus  began  the  last  of  March, 
adults  of  M.  mexi canus  being  noted  by  the  first  week  of  May.  Owing  to  con- 
tinuous rains,  fungous  and  bacterial  disease  reduced  the  population.  The 
grasshopper  potential  for  the  fall  of  1938  is  about  half  what  it  was  in  1937. 
In  1939  the  greatest  trouble  will  probably  be  in  the  Panhandle  area,  where  * 
D.  longipenni s is  dominant. 


Distribution  by  species  of  4, 820  specimens  collected  in  Oklahoma,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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OKLAHOMA 


The  percentages  of  individuals  of  the  various  species  present  in 
Oklahoma.,  arranged  according  to  crops  infested,  are  summarized  as  follows: 


Range  Percent 


1. 

Melanoplus  packardii 

29 

1. 

2. 

Mermiria  maculipennis 

7 

2. 

3. 

Rhliho  s troma  quadr imaculatum 

6 

3. 

4. 

Melanoplus  dif ferentialis — 

6 

4. 

5. 

M.  angustipennis  impiger 

4 

5. 

6. 

38  other  species 

Nymphs  - 2 

48 

6. 

Small  grain 

1. 

Melanoplus  differential! s-- 

45 

1. 

2. 

M.  packardii 

19 

2. 

3. 

M.  hivittatus 

7 

3. 

4. 

M.  mexicanus 

4 

4. 

5. 

M.  f.  iselyi 

3 

5. 

6. 

27  other  species 

lymphs  - 2 

22 

6. 

Miscellaneous  crops 

1. 

Melanoplus  dif ferentiali s-- 

49 

1. 

2. 

M.  packardii 

22 

2. 

3. 

M.  hivittatus 

7 

3. 

4. 

M.  f.  iselyi 

6 

4. 

5. 

M.  mexicanus 

2 

5. 

6, 

18  other  species 

14 

6. 

Nymphs  - none 

Roadside 

1. 

Melanoplus  differential! s — 

34 

1. 

2. 

M.  gackardii 

21 

2. 

3. 

M.  mexicanus 

10 

3. 

4. 

M»  hivittatus 

10 

A 

5. 

M.  f.  iselyi 

4 

5. 

6. 

20  other  species 

21 

6. 

Hymphs  - none 


River  "bottom 


1. 

Melanoplus  differential! s — 

20 

1. 

2. 

M.  f.  iselyi 

16 

2. 

3. 

M.  a.  impiger 

13 

3. 

4. 

M.  packardii 

10 

4. 

5* 

Ageneotettix  deorum 

7 

5. 

6. 

16  other  species 

34 

6. 

%mphs  - none 

Alfalfa  Percent 


Melanoplus  dif ferentialis 46 

M.  mexicanus 15 

M.  packardii 8 

M.  hivittatus 8 

Aooloplus  t.-  hruncri 4 

20  other  species 19 

lymphs  - 6 


Weedy  patches 


Melanoplus  differential! s 34 

M . packar  dii 14 

Aeoloplus  t.  hruneri 14 

M.  hivittatus 9 

M.  mexicanus 8 

19  other  species 21 

Nymphs  - none 


Sorghums 


Melanoplus  differential!  s 52 

M , pack ardii 15 

M.  a.  impiger 7 

M.  hivittatus — 5 

M.  mexicanus 4 

20  other  species 17 

Nymphs  - 0.47 


Cotton 

Melanoplus  dif fcrcnti ali s 48 


M.  packardii 14 

Aeoloplus  t.  hruncri 4 

M.  hivittatus 4 

Schistocerca  ohscura 4 

24  other  species 26 

Nymphs  - 0.98 


Corn 


Melanoplus  diff erentialis 50 

M.  hivittatus 12 

M.  f.  iselyi 11 

M.  packardii 5 

M,  ponderosus 5 

11  other  species 17 

Nymphs  - none 
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OKLAHOMA  (Continued) 

Percentage  of  grand  total 

1.  Melanoplus  diff crontialis 36 

2.  M.  packardii 18 

3.  M.  hivittatus — ; 7 

4.  M.  mexicanus 6 

5.  Li.  angustipcnni  s inpiger 4 

6.  48  other  species 29 

%mphs  - 1.74 
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OHSGOH 


This  is  the  first  year  that  collections  from  Oregon  were  included 
in  this  project.  The  natural  vegetation  areas  found  in  this  State  arc  the 
northern  desert  shrub  in  the  eastern  half  and  the  western  pine  forest  in 
the  western  half.  There  were  1,095  specimens  collected  in  4 environments 
in  which  13  species  arc  represented.  Hcla.no  plus  ncxicanus  was  the  dominant 
species  hy  far,  except  in  the  marsh-meadow  land,  where  C annul a pellucida 
was  dominant.  M.  foe'dus  ifoedus  was  third  in  numbers. 

Hatching  began  late  in  May  ahd  continued  through  June.  Infestations 
are  of  LI.  msxicanus  and  Cannula  pellucida  and  occur  in  widely  separated 
areas.  C.  pellucida  on  the  Klamath  Marsh  has  been  greatly  reduced  by  the 
control  campaign.  This  is  the  area  where  this  species  reaches  its  greatest 
numbers. 


Distribution  by  species  of  1,09b  specimens  collected  in  Oregon,  expressed  in 
percentage  of  total  numbers  collected  in  each  habitat 
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The  percentages  of  individuals  of  the  various  species  present  in 
Oregon,  arranged  according  to  crops  infested,  are  snmnari zed  as  follows: 

Alfalfa  and  clover  Percent  Small  grain  Percent 


1.  Melanoplus  mexicanus 44 

2.  M.  foedus  foedus 16 

3.  Conozoa  sp. 8 

4.  M.  hivittatus 7 

5.  Dissosteira  Carolina 5 

6.  Other  species  (8)  & uni  dent. — 11 

7.  %mphs 9 

Idle  land 

1.  Oedaleonotus  enigma 52 

2.  Conozoa  sp. 18 

3.  Melanoplus  cinereus 13 

4.  M.  foedus  foedus 9 

5.  M.  raexicanus 6 

6.  Auloca.ra  clliotti 2 


1.  Melanoplus  mexicanus 8 

2.  M.  devastator 

3.  M.  foedus  foedus  

4.  Aulocara  elliotti 

5.  Gonozoa  sp* 1 

6.  Other  species  (3)  & Uni  dent.  1 

7.  Nymphs 7 

Meadow  marsh 

1.  Camnula  pellucida 95 

2.  Melanoplus  foedus  foedus 3 

3.  M.  mexicanus 1 

4.  M.  devastator 1 


Summary 

Percent 


1.  Melanoplus  mexicanus — 43 

2.  Camnula  pellucida 13 

3.  M.  feodus  foedus 11 

4.  Conozoa  sp. 6 

5.  M.  hivitta.tus 4 

6.  Other  sp.  (9)  & uni dent. 17 

7.  Nymphs 6 
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SOUTH  DAKOTA 

Daring  the  adult  surveys  in  1934-38,  inclusive,  collections  of 
grasshoppers  have  "been  made  in  the  major  environments  found  in  South  Dakota.. 

There  were  15,105  specimens  collected  in  1058  in  7 major  environments, 
representing  47  different  species,  Mel ano plus  mexi canus  was  easily  the 
dominant  grasshopper,  constituting  61  percent  of  the  specimens  collected 
in  small  grain  and  idle  land;  37- percent  in  alfalfa,  and  40  ‘percent  of  thc^ 
total  number  of  specimens  collected  in  the  State,  II.  hivittatus  was  second 
in  numbers  for  the  entire  State  collection  hut  was  first,  at  31  percent,  in 
corn.  Ageneotettix  deorum  and  Aulocara  elliotti  were  about  equal  in  numbers, 
at  third  place.  After  the  1931  outbreaks  of.  II.  hivittatus  and  M.  dif f erentiali s, 
these  two  species  were  greatly  reduced  in  numbers  by  the  drought  years  which 
followed.  Since  that  time  II.  mexi canus  has  boon  increasing  in  relative 
numbers  every  year,  until  it  reached  its  peak  in  1938.  Populations  of  this 
species  from  1,500  to  8,000  per  square  yard  were  recorded  in  crop  land,  idle 
land,  and  depleted  range  land  adjacent  to  crops  in  the  north-central  counties. 
These  produced  major  flights  in  July  that  swarmed  into  North  Dakota,  eastern 
Montana,  western  South  Dakota,  and  eastern  Wyoming*  Fall  egg  surveys  in 
1938  indicated  that  this  general  movement  has  reduced  the  relative  numbers 
of  M.  mexi canus  in  this  and  other  areas  in  the  eastern  half  of  South  Dakota 
and  that  there  is  an  increase  in  both  M.  bivittatus  and  M.  differentials. s 
to  equal  or  supplant  M.  mexi canus  in  importance.  In  the  western  counties 
M.  mexi canus  is  still  the  dominant  grasshopper,  because  this  area  received 
part  of  the  groat  flights.  There  was  heavy  egg  deposition  in  the  Black  Hills 
area.  The  Lyman,  Tripp,  and  Gregory  County  area  show  M.  dif f erentiali s a.s 
decidedly  on  the  incrca.sc.  This  was  the  center  of  the  1931  outbreak.  All 
through  the  eastern  part  of  the  Stele  the  fall  egg  surveys  showed  mixed 
populations  of  H.  mexi canus,  M.  bivittatus, - and  M.  dif ferentiali s. 

Hatching  began  the  last  week  of  April  and  was  prolonged  throughout 
June.  Flights  began  the  last  week  of  June  and  continued  throughout  July 
and  part  of  August.  These  were  mostly  in  a northerly,  northwesterly,  or 
westerly  direction.  The  almost  solid  infestation  oast  of  Missouri  River 
has  been  broken  up  into  patchy  mixed  infestations. 
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SOUTH  DAKOTA 

Tho  percentages  of  individuals  of  the  various  species  present  in 
South  Dakota,  arranged  according  to  crops  infested,  arc  summari zed  as  follows; 


Plains  grassland  Percent 


1.  Ageneotettix  deorum 20 

2.  Aulocara  elliotti 18 

3.  Melanoplus  mexicanus 15 

4.  M.  packardii 5 

5.  Amphitornus  coloradus 5 

6.  37  other  species 37 

%mphs  - 14 


Idle  land 


1.  Melanoplus  mexicanus 61 

2.  M,  bivittatus 8 

3.  M.  packardii 7 

4.  Aeoloplus  t,  turnbullii 3 

5.  Ageneotettix  deorum 2 

6.  20  other  species 19 

%mphs  - 11 


Legumes 

1. 

Melanoplus  mexicanus 

37 

2. 

M,  bivittatus 

11 

3. 

M.  femur- rub  rum 

8 

4 

• 

M.  diff ercntialis 

3 

5. 

Ageneotettix  deorum 

3 

6. 

13  other  species 

38 

Ifymphs  - 32 

Irrigation  ditches 

1. 

Melanoplus  bivittatus 

24 

2. 

M.  mexicanus 

22 

3. 

Aulocara.  elliotti 

11 

4. 

M . f emur- rub rum 

7 

5. 

Hcsperotcttix  spcciosus 

4 

6 . 

13  other  species 

32 

%mphs  - 13 

Small  grain  Percent 

1.  Melanoplus  mexicanus 61 

2.  M.  bivittatus 7 

3.  Aulocara  elliotti 6 

4.  M.  packardii 5 

5.  Ageneotettix  deorum 3 

6.  28  other  species 18 

%mphs  - 7 

Weedy  roadside 

1.  Melanoplus  mexicanus 37 

2.  M.  bivittatus 13 

3.  M.  packardii 8 

4.  Aulocara  elliotti 5 

5 1 Mermiria  maculipfcnni  s 

, macclungi 5 

6,  23  other  species 32 

Nymphs  - 12 

Corn 


1. 

Melanoplus  bivittatus 

31 

2. 

M.  mexicanus 

27 

3. 

M.  diff  ercntialis 

16 

4. 

packardii 

5 

5. 

M . f emur- rub  rum 

1 

6. 

19  other  species 

20 

Hynphs  - 12 

Grand  total 

1. 

Melanoplus  mexicanus 

40 

2. 

M.  bivittatus 

Q 

J 

3. 

Aulocara  elliotti 

8 

4. 

Ageneotettix  deorum 

8 

5. 

M.  packer di i 

4 

6. 

42  other  species 

31 

Nymphs  - 13 
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This  is  the  second,  year  in  which  collections  were  nr.de  in  Texas  dur- 
ing the  adult  survey.  There  w*. re  1,235  specimens  collected  in  6 different 
environments  in  which  54  species  were  represented.  Most  of  these  collections 
were  made  outside  of  the  Pi ssosteira  longi pennis  area  proper  and, coupled  with 
the  difficulty  in  collecting  this  species  where  it  was  not  numerous,  it  is  not 
represented  in  its  true  relative  numbers  in  the  data  recorded  here.  In  the 
collections  the  dominant  species'  by  far  was  Mclanoplus  dif f crontiali s,  at  27 
percent  of  the  toted  number  collected,  Chortophaga  viridifasciata  was -second 
at  9 percent,  and  Syr hula  admirahilis  was  third,  at  8 percent.  It  should  he 
noted  that  common  species  like  Mclanoplus  nexicanus,  M,  femur- ruhrun,  and 
M.  bivittatus,  do  not  show  up  in  nearly  the  relative  numbers  that  they  do  in 
the  more  northern  States. 

Hatching  began  in  the  latter  part  of  March  and,  as  in  other  States, 
was  retarded  and  prolonged  throughout  April  and  May  by  cold  and  rainy  weather, 
_D.  longipcnni s began  to  hatch  about  May  5 in  the  Panhandle  counties  and  all 
were  adult  about  July  1,  Heavy  migrations  of  D.  longipcnni s occurred  and 
spread  the  infestation  over  all  or  parts  of  16  counties.  Egg  deposition 
was  heavy  in  spots  and  the  outlook  for  next  year  is  worse  than  it  was  for 
1938. 


Distribution  by  species  of  1,285  specimens  collected  in  Texas,  expressed  in 
percentage  of  total  numbers  collected  in  each  habitat 
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The  percentages  of  individuals  of  the  various  species  present  in  Texas, 
arranged  according  to  crops  infested,  ere  summarized  as  follows! 

Bottom  sand  Percent  Roadside  Percent 


1.  Melanoplus  differentialis 35 

2.  Syr  hula  admirahilis 13 

3.  Chortophaga  viridifasci ata 11 

4.  Orphulella  speciosa 4 

5.  Hesperotettix  speci'osus 4 

6.  Other  species  (20)  and  unident. 27 

7.  %inphs 6 

Grain 

1.  Chortophaga  viridifasci  ala 40 

2.  Melanoplus  differentialis 11 

3.  Mermiria  naculipenr.i s 8 

4.  Melanoplus  mexicanus 7 

5.  Encoptolophus  sordidus  co stalls  5 

6.  Other  species  (14)  and  uni  dent. 26 

7.  Eynphs 3 

Pasture 

1.  Mermiria  maculipennis 9 

2.  M.  differentialis 7 

3.  Boopedon  ihaculatum 7 

4.  Syrhula  admirahilis 7 

5.  Trachyrhachi  s k«  fuscifrons — 7 

6.  Other  species  (36)  and  uni dent. 57 

7.  Eymphs 5 


1.  Melanoplus  differentialis 35 

2.  M.  lakinus 11 

3.  M.  hivittatus- 7 

4.  Mermiria  maculipennis 6 

5.  Melanoplus  packardii 5 

6.  Other  species  (20)  and  uni  dent. 35 

7*  Eymphs ■ 1 

Sudan , corn,  so rghum 

1.  Melanoplus  differentialis 34 

2.  Dissosteira  longipcnnis 12 

3.  Syrhula  adni  rahi li  s 9 

4.  Boopedon  maculatum 1 7 

5.  Brachystola  magna 5 

6.  Other  species  (13)  and  uni dent. 32 

7.  %mphs 1 

•Cotton  margins 


1.  Melanoplus  differentialis 49 

2.  Syrhula  admirahilis 8 

3.  Chortophaga  viridifasciata 5 

4.  Encoptolophus  sordidus  costalis  4 

5.  Mermiria  macolipenni  s 4 

6.  Other  species  (2?)  and  unident. 27 

7.  iJymphs 3 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


Summary 


Percent 


Melanoplus  differentialis 27 

Chortophaga  viridifasciata 9 

Sy r hul a admi rahilis 8 

Mermiria  maculipennis 6 

Dissosteira  longipennis 4 

Other  species  (49)  and  uni dent. 42 
ITymphs 4 
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This  is  the  fourth  consecutive  year  in  which  collections  of  grass- 
hoppers were  made  in  typical  environments  during  the  adult  survey.  Thero 
were  7,632  specimens  collected  in  10  environments  and  38  species  were 
represented  in  these  collections.  There  was  so  little  difference  between 
the  numbers  of  Mol  ano  plus  mexicanus  and  M.  femur- rub  rum  that  these  2 species 
could  be  considered  as  sharing  first  place  in  the  economic  importance  of.  the 
different  species.  M.  mexicanus  was  first  in  numbers  in  alfalfa,  corn,  idle 
land,  and  the  total  numbers  of  specimens  collected.  M.  femur- rub rum  was 
first  in  numbers  in  pasture,  salt,  marsh,  small  grain,  clover,  miscellaneous'1 
margins,  and  miscellaneous  crops..  Opeja  obscura  and  Trachyrachis  kiowa  were 
first  in  numbers  on  the  range*:  according  to  the  collections,  although  this 
statement  is  based  on  only  118  specimens.  M.  packer dii  was  next  in  numbers 
in  the  total  number  of  specimens  collected.  In  the  1935  collections,  M. 
mexicanus  and  M,  femur- rubrum  held  about  the  same  relative  positions  in 
numbers  as  in  the  1938  collections.  Then  in  1936,  M.  femur- rubrum  became 
more  numerous  than  M.  mexicanus,  until  in  1937  it  was  the  dominant  grass- 
hopper in  all  environments,  forming  69  percent  of  the  total  number  of  speci- 
mens collected.  In  the  1938  collections  for  Utah,  M.  femur- rub rum  resumed' 
about  the  same  relative  position  with  M.  mexicanus  as  in  1935. 

Hatching  of  grasshoppers  began  about  the  middle  of  April  and  was 
prolonged  throughout  June  because  of  unfavorable  weather  conditions.  The 
populations  as  a whole  are  down  and  control  is  confined  mainly  to  irrigated 
fields  and  especially  to  seed  alfalfa.  Hoppers  on  adjacent  range  land  give 
considerable  trouble  to  the  growers  of  seed  alfalfa,  especially  when  the 
range  dries  up.  Relatively  small  numbers  can  destroy  a great  deal  of  seed 
and,  therefore,  a valuable  crop. 
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The  percentages  of  individuals  of 
arranged  according  to  crops  infested,  are 


Alfalfa  Percent 

1.  Melanoplus  mexicanus 39 

2.  M.  femur- ruh rum 26 

3.  M.  packardii 9 

4.  M.  hivittatus — 3 

5.  M.  keeleri  luridus 1 

6.  21  other  sp.  and  undet. — 6 

7.  Nymphs 15 

Range 

1.  Opeia  ohscura 14 

2.  Trachyrhachis  k.  kiowa 14 

3.  Memiria  maculi penni  s 10 

4.  Hesperotettix  viridis 8 

5.  Metator  pardalinus 8 

6.  16  other  sp.  and  undet. — 43 

7.  %mphs 3 

Margin 

1.  Melanoplus  femur- ruh  rum — 37 

2.  M,  mexicanus 35 

3.  M,  packardii 8 

4.  M.  hivittatus 6 

5.  Trinerotropi s pallidi penni s 2 

6.  18  other  sp. 9 

7.  Nymphs 3 

Clover 

1.  Melanoplus  f enur-rehrun — 43 

2.  M.  mexicanus 31 

3.  M.  dif f ercntia.li  s 24 

4.  Dissosteira,  Carolina,' 1 

5.  Nymphs 1 


Idle  land 


1.  Melanoplus  mexicanus 46 

2.  M.  femur- ruh  run 27 

3.  Dissosteira  Carolina 4 

4.  Sphnragcnon  collare 3 

5.  Aulocara  elliotti 2 

. 12  other  sp.  and  undet. — 8 

. Nymphs 10 


the  various  species  present  in  Utah., 
summarized  as  follows: 


Pasture  Percent 

1.  Melanoplus  femur- rubrum 43 

2.  a.  mexicanus 14 

3.  C annul  a pellucida 10 

4.  Trachyrhachis  k.  kiowa 6 

5.  i'K  keeleri  luridus 2 

6.  12  other  sp. 11 

7.  Nymphs 14 

Salt  marsh 

1.  Melanoplus  femur- ruh  rum 41 

2.  C annul  a pellucida. 39 

3.  Trachyrhachis  k.  kiowa 14 

4.  M.  hivittatus 2 

5.  Orphuiella  pelidna  deserata — 2 

6.  2 other  sp. 2 


Small  grain 


1.  Melanoplus  femur- ruhrum 46 

2.  M.  mexicanus 15 

3.  Cannula,  pellucida 8 

4.  Dissosteira,  Carolina, 6 

5.  M.  packardii 5 

6.  8 other  sp. 8 

7.  %nphs 12 

Corn 

1.  Melanoplus  mexicanus 47 

2.  Li.  packardii 17 

3.  M.  femur  ruhrum 16 

4.  M.  hivitte.tus 3 

5.  Ageneotettix  deorum 3 

6.  8 other  sp.  and  undet. 11 

7.  lymphs 3 

Mi sccllaneous 

1.  Melanoplus  femur  -ruh  run 32 

2.  M.  differentials 27 

3.  M.  mexicanus 19 

4.  Schi  stocorca  shoshone 6 

5.  M.  pa.ckardi  i 3 

6.  7 other  sp.- 9 

7.  Nymphs 4 
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Grand  tot  cl 

Percent 

1.  Lie lo.no plus  nexicanus 33 

2.  II.  f enur-rubrun 31 

3.  M.  packardii 7 

4.  II.  hivittatus 

5.  Cannula  pcllucida 

6.  33  other  sp.  & undet. 1 

7.  Kynphs 1 
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This  is  the  fourth  year  in  which  collections  have  been  made  in 
Wisconsin  during  the  adult  survey.  Collections  were  made  in  1935,  1936, 

1937,  and  1938.  In  1937  the  number  of  specimens  collected  was  only  242, 
and  this  was  a meager  representation.  This  past  season  13,894  spccincns 
were  taker.  in  7 major  environments  in  which  26  species  were  represented. 

Mel  ano  plus  f cm.ur  - rub  rum  was  by  far  the  dominant  species  in  all  environments, 
and  formed  60  percent  of  the  total  number  of  specimens  collected.  M.  mexicanus 
was  second  in  relative  numbers,  at  11  percent.  M.  f emur- rub  rum  has  held  this 
position  for  the  last  4 years.  In  1933  and  1934  Camnula  pellucida  was  most 
important,  especially  in  the  northern  part  of  the  State.  Ho  real  comparisons 
can  be  made  between  1937  and  1938  because  of  the  vast  difference  in  the 
numbers  of  specimens  collected. 

The  hatching  of  M.  moxi canus  began  during  the  third  week  of  May  in 
the  light- sandy- soil  area.  Continued  rains  delayed  and  prolonged  hatching 
all  through  June  and  redueed  nymphal  populations  considerably.  M.  f emur- 
rubrum  was  hatching  in  great  numbers  the  first  week  of  July  and  at  the  same 
time  there  were  also  adults  in  the  same  field.  A great  deal  of  bait  was 
wasted  in  June  because  of  rains,  and  most  of  the  heavy  baiting  was  done  in 
July.  The  grasshopper  potential  in  the  1938  survey  is  approximately  one- 
half  of  what  it  was  in  the  1937  survey. 


Distribution  by  species  of  13»29^  specimens  collected  in  Wisconsin,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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WISCONSIN 

The  percentages  of  individuals  of  the  various  species  present  in 
Wisconsin,  arranged  according  to  crops  infested,  are  summarized  as  follows: 

Legumes  Percent  Pasture  Percent 


1.  Melanoplus  femur- ruhrum 63 

2.  M.  mexi cairns 7 

3.  Ivi.  k,  luridus 1 

4.  Chortippus  longicornis 1 

5.  Camnula  pellucida 1 

6.  14  other  species 27 

Nymphs  - 25 


Tam  e-hay  meadow 


1.  Melanoiolus  femur- ruhrum * 50 

2.  M.  nexicanus — r ’ 19 

3.  Chortippus  longicornis 3 

4.  Arphia  pseudonietana ; . 1 

5.  Cannula  pellucida. 1 

•6,  10  other  species 26 

Nymphs  - 21 


Idle  land 


1.  Melanoplus  femur- rub  run 47 

2.  M.  nexicanus 24 

3.  Ageneotettix  d.  deorun 8 

4.  Camnula.  pellucida 2 

5.  LI.  anguetipennis 2 

6.  13  other  species 17 

Nymphs  - 12 


Corn 


1.  Melanoplus  femur- ruhrum 71 

2.  M.  nexicanus 3 

3.  Ageneotettix  d.  deorun 2 

4.  Chortippus  longicornis 1 

5.  4 other  species 23 

lymphs  - 21 


1.  Melanoplus  femur- ruhrum 60 

2.  M,  mexicanus 9 

3.  Chortippus  longicornis 5 

4.  Ageneotettix  d.  deorum 4 

5.  Camnula  pellucida 2 

6.  17  other  species 20 

Nymphs  - 16 


Small  grain 


1.  Melanoplus  femur- ruhrum 1 2 3 4 5 6 — 66 

2.  M.  mexicanus- 7 

3.  Ageneotettix  deorun 2 

4.  M.  angustipenni  s 1 

5.  M.  k.  luridus 1 

6.  11  other  species 23 

•Nynphs  - 20 


Roadside 


1.  Melanoplus  femur- ruorun 76 

2.  M,  nexicanus 2 

3.  Ageneotettix  deorun 1 

4.  Chortippus  longicornis 1 

5.  Spharagenon  collare 1 

6.  3 other  species 19 

Nynphs  - 19 


Grand  total 


1.  Melanoplus  fenur-ruhrun 60 

2.  M.  nexicanus 11 

3.  Ageneotettix  d.  deorun 2 

4.  Chortippus  longicornis 2 

5.  Camnula  pellucida 1 

6.  21  other  species 24 

Nynphs  - 20 
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WYOMING 

This  is  the  fifth  year  in  which  collections  were  made  in  this  State 
during  the  adult  survey,  the  other  4 surveys  having  “been  made  in  the  years 
1934-37,  inclusive.  Wyoming  is  one  of  the  4 original  States  in  which  the 
project  was  started.  Better  and  larger  collections  have  Been  made  here 
than  in  any  other  State.  There  wore  35,703  specimens  collected  in  10  dif- 
ferent environments,  with  52  species  represented.  Mclano plus  nexicanus  was 
by  far  the  dominant  species  in  ndst  environments  and  in  the  total  number  of 
specimens  collected.  It  comprised  over  half  the  hoppers  in  small  grain, 
corn,  and  idle  land  and  na.de  up  29  percent  of  those  on  the  range  land. 

M.  femur- rub  run  was  second  in  numbers  in  most  pianos  and  dominant  in  sugar 
beets  and  beans  at  36  and  35  percent,  respectively.  Beginning  in  1935,  II, 
nexicanus  has  held  about  the  same  relative  position  as  to  its  importance  in 
crop  land.  C annul a pellucida  from  second  in  numbers  has  fallen  off  to  fifth  . 
place  during  this  time.  Aulocara  elliotti  and  Ageneotettix  deorun  gave  way 
to  M.  nexicanus  on  the  range,  because  of  the  large  flights  of  this  latter 
species  into  e'astern  Montana  in  July  and  August.  M.  bivittatus  remains  an, 
about  the  sane  relative  position  in  1938  as  in  other  years. 

There  was  a small  hatch  of  M.‘  bivittatus  the  third  week  of  April  and 
adverse  weather  conditions  from  then  on  retarded  hatching  and  development 
and  reduced  populations.  General  hatching  began  during  the  first  week  of 
May.  Adults  of  h.  nexicanus  and  I vh  bivi ttatus  began  to  appear  between  June  1 
and  15.  During  the  first  part  of  July,  major  flights  of  M.  mexicanus  moved 
into  all  the  eastern  tier  of  counties  from  South  Dakota.  These  flights  cause 
major  losses  of  crops  and  changed  the  local  picture  of  1939.  There  is  little 
doubt  that  the  grasshopper  problem  would  have  been  reduced  for  1939  if  it  had 
not  been  for  these  flights.  Some  heavy  egg  deposition  took  place  in  crop 
and  idle  land  and  a few  adjacent  areas  of  range  land.  Egg  pod  counts  ran  as 
high  as  15  and  20  per  square  foot,  with  such  averages  as  4 per  square  foot 
for  an  entire  county.  This  is  equal  to  the  egg  counts  made  in  the  worst 
areas  in  South  Dakota  in  the  fall  of  1937,  where  the  major  flights  originated 
the  summer  of  1938.  The  extreme  eastern  counties  present  a distinct  problem, 
not  only  from  the  standpoint  of  local  crop  protection  but  also  from  the  stand- 
point of  preventing  a recurrence  of  major  flights  that  night  move  into  the 
irrigated  sections  of  northern  Colorado. 


Distribution  by  species  of  35,703  specimens  collected  in  Wyoming,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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Sudan,  cane,  millet,  and  potatoes. 


- 269  - 


wY  OMING 

The  percentages  of  individuals  of  the  various  species  present  in 
Wyoming,  arranged  according  to  crops  infested,  are  sunnarizodas  follows; 


Legumes  Percent 


1.  Melanoplus  mexicanus 30 

2.  M.  femur- rut)  rum 23 

3.  M,  bivittatus 9 

4.  Camnula  pellucida 3 

5.  M.  packardii 3 

6.  40  other  species 32 

Nymphs  - 27 


Range 


1.  Melanoplus  mexicanus 29 

2.  Ageneotettix  deorum 12 

3.  Aulocara,  elliotti 12 

4.  Phi i ho  stroma  quadrimaculatum-  6 

5.  Aeoloplus  turnhullii  turhhullii  5 

6.  38  other  species 36 

Nymphs  - 3 


Meadow 


1.  Melanoplus  mexicanus 31 

2.  M,  femur- rub  rum 22 

3.  M.  bivittatus 9 

4.  Aulocara  elliotti 7 

5.  Ageneotettix  deorum 5 

6.  27  other  species 26 

Nymphs  - 8 


Corn 


1.  Melanoplus  mexicanus 56 

2.  M,  femur -rub  rum 15 

3.  Ageneotettix  deorum 4 

4.  Aulocara  elliotti 4 

5.  M.  bivittatus 3 

6.  18  other  species 18 

Nymphs  - 3 


Beets 


1.  Melanoplus  femur- rubrum 36 

2.  M.  mexicanus 17 

3.  M.  bivitt?„tus 13 

4.  Aeoloplus  t.  turnbullii 4 

5.  M.  packardii 1 

6.  7 other  species 29 

Nymphs  - 27 


Small  grain  Percent 


1.  Melanoplus  mexicanus 52 

2.  M.  femur-rubrum 12 

3.  M.  bivittatus 7 

4.  Camnula  pellucida 5 

5.  M.  angustipennis 3 

6.  34  other  species 21 

Nymphs  - 9 


Roadside 


1.  Melanoplus  mexicanus 38 

2.  M.  femur-rubrum 15 

3.  M.  foedus  foedus 7 

4.  M.  bivittatus 7 

5.  M.  angustipennis 5 

6.  33  other  species 28 

Nymphs  - 6 


Idle  land 


1.  Melanoplus  mexicanus 53 

2.  M.  packardii 11 

3.  M.  angustipennis 6 

4.  M,  foedus  foedus 5 

5.  , M.  femur-rubrum 4 

6.  22  other  species 21 

Nymphs  - 6 


Mixed  crops 


1.  Melanoplus  mexicanus 82 

2.  M,  packardii 3 

3.  M.  angustipennis 3 

4.  M.  foedus  foedus 2 

5.  Dissosteira  Carolina 2 

6.  14  other  species 8 

%mphs  - 0.34 


Beans 


1.  Melanoplus  femur-rubrum 35 

2.  M,  mexicanus * 32 

3.  M.  bivittatus 12 

4.  M.  packardii 6 

5.  M.  foedus  foedus 2 

6.  9 other  species 13 

Nymphs  - 8 
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WYOMING  (Continued) 
Percentage  of  grand  total 


1.  Mclanoplus  mexica-nua 36 

2.  M.  fenur-rubrum 17 

3.  M.  hivittatus 7 

4.  Auloce„ra  elliotti 3 

5.  Cannula  pcllucida 3 

6.  47  other  species 34 

Nymphs  - 17 


